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POSITION OF THE PLANETS IN JUNE. 
MERCURY 


is evening star. He reaches his greatest eastern elonga- 
tion from the sun on the 12th, at 3 h. P. M., and on 
that evening, and for a week before and after, is visible 
to the naked eye under the most favorable conditions 
that occur during the year. He sets nearly two hours 
after the sun on the 12th, and must then be looked for 
three-quarters of an hour after sunset in the northwest, 
forming a triangle with Pollux and Procyon. An 
opera-glass will aid the observation. Mercury sets on 
the Ist at9h.8m. P.M. On the30th he sets at 8h. 1 
m. P.M. His diameter on the 1st is 6’.6,and he is in 
the constellation Gemini. 


JUPITER 


is evening star. He will lead the heavenly host during 
the month of June, being beautiful to behold as he 
makes his way across the sky. He is still retrograding 
or moving westward, as observers may see who note the 
increasing distance between him and Beta Scorpii, the 
star he seemed almost to touch in May. Jupiter sets 
on the ist at 3h. 51m. A. M. On the 30th he sets at 1 
h. 47m. A.M. His diameter on the 1st is 48".2, and he 
is in the constellation Scorpio. 


MARS 


is evening star. He has now changed his course, is 
traveling eastward, or in a direct course, and will con- 
tinue to do so until the end of the year. He passes near 
Uranus for the third time since the year commenced. 
‘The conjunction takes place on the 6th, at midnight, 
Mars being 47’ south of Uranus. Mars sets on the 1st 
atih. 41m. A.M. On the 30th he sets at 0h. 2m. A. 
M. His diameter on the ist is 13’.2, and he is in the 


‘eonstellation Virgo. 


URANUS 


is evening star. He is chiefly interesting for his third 
and last meeting with Mars on the 6th. The two plan- 
ets will not be in conjunction again until Mars has com- 
pleted another revolution and returned once more to 
the neighborhood of his brother planet. Uranus sets 
on the Ist at 1h. 46m. A. M. On the 30th he sets at 11 
h. 52m. P. M. The diameter of Uranus on the 1st is 


333 | 8°.8,.and he is in the constellation Virgo. 


SATURN 


is evening star. He is moving eastward, and will pass 
Praesepe during the month, grazing the cluster in his 
passage. His light grows dim as he approaches the sun, 
and recedes from the earth.. He must be looked for in 
the west, east of Pollux and Procyon. Saturn sets on 
the 1st at 10h. 51m. P. M. On the 30th he sets at 9 h. 
8m. P. M. His diameter on the 1st is 16’, and he is in 
the constellation Cancer. 


VENUS 


is morning star. She rises on the 1st only 32 m. before 
the sun, ‘and is of course hidden in his rays. Venus 
rises on the 1st at 83h. 583m.A.M. Onthe30th she rises 
at4h.15m. A.M. Her diameter on the 1st is 10", and 
she is in the constellation Taurus. 


NEPTUNE 


is morning star. He is near Venus on the morning of 
the ist. Neptune rises on the ist at 3h. 64m. A. M. 


oss4| On the 80th he rises at 2h.38m. A.M. Hisdiameteron 


the 1st is 2”.5, and he is in the constellation Taurus. 

Mereury, Saturn, Uranus, Mars, and Jupiter are eve 
ning stars at the close of the month. Venus and Nep- 
tune are morning stars. 

+0 
The Kansas City Elevated Railroad. 

Mr. George H. Pegram, the engineer who designed 
the above structure, writing to the Railroad Gazette, 
Bays: 

The road was built in the summer of 1886. Coming 
10 years after the New York roads, the structure might 


10858 | naturally be expected to embody some improvements, 


and it is believed that it does. 

The material is steel, used at stresses ordinarily 
allowed in iron, which gives it a large reserve strength. 
The standard span is 48 feet (about 20 per cent longer 
than in New York). 


The main feature of the structure is the abeence of | 
21 cross ties. 


Each rail is supported in a steel trough 
formed of two channels, connected together with bent 
plates near the bottom at short intervals in the length. 

Upon these plates rest wooden blocks 14 inches thick, 

confined by bolts passing 
The blocks may be 
The 


through the blocks and tie plates. 
replaced from below without removing the rail. 


0343 | wood is used only, as a cushion, the amount in an entire 


span being but little more than is contained in one 
cross tie of the New York roads, 

Thetrough carrying the rail forms the top chord of 
the longitudinal truss, which has an eyebar bottom 
chord and triangular web bracing, all connected with 
large pins, or in order to avoid secondary strains and 


10854} to prevent wear. 


The troughs are stiffened and braced laterally by 
angle iron diagonals riveted between them. 

There is the minimum obstruction to light, through 
the disuse of cross ties, and the tunnel-like appearance 
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of the street under the structure is avoided. At the 
same time the greatest’safety is insured. The wheels 
being in troughs are prevented from leaving the rails, 
and in the event of a broken axle the truck drops on 
what is in effect a pair of steel skids. 

As was predicted, on account of the small amount of 
wood used and general character of the structure, the 
passage of trains is accompanied with very little noise. 

0 
Cholera on the Pacific Coast. 

The recurrence of cholera in Chili will surprise no 
one who is acquainted with the nature of many of the 
South Americancities and towns, and with the attitude 
of the Chilian and neighboring governments last year 
in imposing quarantine restrictions instead of com- 
mencing works of real sanitary improvement. During 
the three months ending March 17, the disease, which 
had been lying comparatively dormant during the cold 
season, broke out again, and led to a terrible mortality. 
The number of cases announced from official sources 
during the preceding twelve weeks amounted to 38,338, 
and of these 1,357 terminated fatally. But these 
statistics afford no true indication of the extent of the 
disease, and Dr. Gacitua has reported that between 
December 25, 1887, and March 83, last, there cannot 
have been many less than 5,000 cholera deaths in Val- 
paraiso. No real abatement of the epidemic can under 
existing cireumstances be expected until the advent of 
this year’s cold season.—Lancet. 

Nothing could be easier than transportation of this 
contagion from Chili to Panama, and thence to New 
Orleans, New York, and California. We hear of no 
precautions as yet taken. 

8 
Wood Fiber for Paper. 

The extent of the manufacture of ground and chemi- 
cal wood fiber for paper makers’ use is not appreciated 
by those who have not investigated this industry. Cer- 
tainly the Democratic members of the ways and means 
committee who have put this manufactured product 
on the free list, in the face of the fact that the duty 
now is only 10 per cent—less than it ought to be to 
protect the industry from Canadian and Norwegian 
competition—could not have fully understood the 
justice of such a step. : 

From a statement presented to the House by Con- 
gressman Dingley, it appears that wood fiber is manu- 
factured in 21 States. The capital employed is-about 
$20,000,000, number of men employed 22,000, tons of 
fiber made 225,000 ground wood and 112,500 chemical 
wood, value $12,375,000, cost of wood on the stump 
$1,285,000, and the remainder of the cost largely 
labor. 

In Maine alone there are 84,000 pounds of ground 
wood fiber and 188,000 pounds of chemical wood fiber 
made daily. The ground wood fiber is made as follows : 


Androscoggin Pulp Co., Brunswick............... 

Indurated Fiber Co., North Gorham..................+ 
Alvin Record & Sons, Livermore Falls 
W. R. Shartleff & Co., Skowhegan..... 


J. 8. Clapp, Snow Falls....... ele cuidate weeibed Seles ges sececcse 

Sebago Co., Sonth Windham .............ccccsecsccccccecees 

Kennebec Fiber Co., Waterville................secee segeeces 20,000 
DOtA) cas ysens wevewieeie hecho sae telenhase Pounds, 84,000 


The daily need nation of chemical wood fiber in Maine 
is as follows: 


Poland Pulp and Paper Co., Canton.............0..ceseeee 20,000 
Somerset Fiber Co., Fairfield... ..... 00... feces eens eeeee 20,000 
Penobscot Chemical Fiber Co., West Great Works..... 40,000 


Lincoln Pulp and Paper Co., Lincoln...... Pousaedsd chased 14,000 


8. D. Warren & Co., Cumberland............ .......0000e 40,000 ° 

8S. D. Warren & Co., Yarmouthville....... ..........05005 40,000 

Poland Pulp and Paper Co., Mechanic Falls................ 14,000 
Otel coisa tae) sisinite eisticiasinee Secea Sore cderes os Pounds, 188,000 188,000 


The production and use of mechanical wood fiber be- 
gan about 1868, and within a few years has rapidly in- 
creased. All the patents have expired except those ona 
recent process known as sulphite. The fiber has been 
greatly reduced in value, ground wood now bringing 
only 14 cents per pound, and chemical 34g cents. The 
cost of paper has been reduced-from nine cents before 
the war to about 414 cents, in consequence of the de- 
velopment of the manufacture of wood fiber. 

Before 18838, the duty on imported wood fiber, which 
is made in Canada, Norway, Sweden, and Finland, 
as well as in this country, was 20 per cent.. In 1883 
the duty was reduced to 10 per cent, and since that 
date foreign competition has increased. In 1886 there 
were imported 18,000 tons, in 1887 the importations 
were 82,000 tons, and this year about 53,000 tons will 
be imported. If wood fiber should be placed on the 
free list, as proposed by the Mills bill, our wood pulp 
mills would be speedily swamped by Canadian and Nor- 
wegian competition, as the labor costs only half as 
much in those countries.—Lewiston Journal. 

4-9 ->-o- % 
The Sun an Incendiary. 

The Chemist and, Druggist (London) records the 
fact of a chemist shop just opened, at 16 High Street, 
with show bottles in the windows, which, acting as a 
burning glass, set fire to the store. It was discovered 
before much damage was done, but serves as another 
warning against placing show bottles where the sun 
can reach them in show windows. 
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Modern Fortifications, 

The London TZimes, in a recent article on metallic 
fortifications, says: 

The plan of fortresses at present adopted—unknown 
to the public, but the divulging of which can do no 
harm, as it cannot remain secret—is very peculiar and 
quite opposed to any esthetic or artistic conception. 
A fortress is henceforth composed of an immense block 
of concrete of incredible thickness. It will offer to the 
eye only asquare, oval, or lozenge shape, the outside 
being a mere block without projections or access. It is 
not yet settled whether this block shall be surrounded 
by a trench, but all competent authorities in Europe 
seem to hold that one or several sheeted cannon shall 
move round the block, and as powder will in future be 
smokeless, this cannon, always in motion and escaping 
the enemy’s aim, will fire on a fixed point. This mova- 
ble sheeting will make up for the absence of trenches. 
At ‘the angles of the block, moreover, if square, or 
elsewhere if it is round or oval, there will be sheeted 
reducts, which will cover the base of the block and 
make assault impossible. Of course the interior of the 
block will contain the equipments of a fortress. The 
entrance is underground, on the side opposite that 
where the enemy can appear. There will be air open- 
ings in the interior, which is lit up by electricity pro- 
duced on the spot or at adistance. The magazine of 
projectiles is in a spot inaccessible to explosions caused 
by shells coming from without. The stores of other 
ammunition and of victuals are similarly protected. 
The hiding places for the men, and, in short, every- 
thing that -has to be under shelter, are underground, 
and so placed as to be quite protected from the besieg- 
ers. Electric wires, both for messages and light, as 
also telephones, beyond the reach of the besiegers, 
protect the fortress against isolation—that is to say, 
against abandonment and discouragement. The un- 
derground existence of the garrison may not be very 
lively, and it will be well to accustom as many men as 
possible to it; but that garrison will not exceed thirty 
or forty men per fortress. 

A, foftress thus equipped for resisting the enemy’s 
attack and fire of course requires special means of 
repelling the enemy, preventing him passing, and 
doing him all possible mischief. These means are the 
plated turrets which form the second portion of the 
experiments at Chalons. The fortress will in general 
have two steel turrets, one on each side, which by their 
circular motion can fire in all directions. The frontier 
fortresses will be so arranged that their fires meet, 
which is easy with the wonderful range of modern 
cannon. 

The turrets of Saint Chamont and of the Chatillon 
and Commentry company have just been undergo- 
ing artillery fire. The first part of the experiments 
was the firing from these turrets. The second con- 
sists in their being cannonaded and shelled. The 
Saint Chamont turrets are real turrets of cylindrical 
shape, with a rounded top, which gives no hold for 
projectiles. The Chatillon and Commentry turrets, 
while of cylindrical shape, are but slightly rounded 
at the top, the surface of about six or seven square 
meters being slightly convex, but nearly flat, thus 
giving more hold to projectiles if they are supposed 
not to burst immediately on contact with the cupola. 
The Saint Chamont turrets project 90 or 95 centi- 
meters from the surface of the block fortress, and 
are thus visible to the enemy. They can be only 
equipped, morever, on account of the shape of their 
cupola, by cannon of 155 millimeters, styled ‘‘ can- 
nons 155 short,” whereas cannons ‘‘155 long,” which 
measure 4°40 meters, project 40 centimeters from the 
turret during three quarters of the time required 
by the rotatory movement—that is tosay, during 45 
to 90 seconds for each discharge. Both the Saint 
Chamont and the Chatillon turrets are rotary, 
showing their port holes and cannons.only at the 
very moment of discharge. The aim is no longer 
taken after ocular examination, but each fortress 
has a plan of its entire range of fire, cut into divi- 
sions as numerous as is possible for. the working of 
the cannon. The officer in command of the fire is 
stationed in an observatory inside, outside, or even, 
if necessary or possible, at a great distance from the 
fortress. He telephones to the officer inside the tur- 
ret the numbered point on the plan from which the 
firing is to prdceed. This orderis transmitted to the 
pointer, and the cannon being placed on the point, 
the rotation begins. This movement to the point 
aimed at produces an electric shock, which makes 
the gun go off, while the turret continues to rotate, 
is again charged, and, altering its aim or not, begins 
a fresh fire. 

The Chatillon company has made an important 
change in the arrangements of the turrets by adding 
to the rotatory movement an eclipse movement. In 
other words, the turret not only turns on itself, but by 
a counterpoise mechanism of extreme simplicity it 
drops down after firing. It does not then project 
above the ground more than fifteen centimeters, and 
can be easily disguised. It offers no hold on the sides, 
but only on the cupola, which is flatter than the Saint 
Chamont one. As toaccuracy of fire, the general opin-. 


ion, confirmed by the recent experiments, is that the 
eclipse turret is twice as accurate as the merely rotatory 
turret. With the latter the fireis never fixed, seeing 
that to conceal the cannons from the enemy the turret 
is forced to continue its movement and to come back 
to the point of contact where electricity causes the dis- 
charge, whereas the eclipseturret, while rotative so as 
to fire in all directions, disappears after firing and re- 
appears after being charged without rotatory move- 
ment—that is to say, with the precision of fixed 
firing. If, for instance, the electric contact during the 
rotatory movement has the slightest delay, the ball de- 
viates, imperceptibly, it is true, at the starting point, 


‘but the deviation becomes comparatively considerable 


at the arrival point on account of the great distance. 
The eclipse turrets, moreover, are‘made of steel cast in 
a peculiar way, so as to be cheaper, more malleable, 
and consequently quite as resisting as other steel, be- 
ing at the cupola fifty centimeters thick. The total 
weight of a steel turret is 120 to 190 tons, and it can fire 
every minute or every two minutes, according as steam 
power or manual labor is used. 
Sean a ccd a 
Utilizing Niagara. 

There have been so many false alarms about utilizing 
the wasted water power of Niagara Falls that one 
hesitates to accept rumors of new propositions as likely 
to be carried out. The latest one which appears to 
have any backing, though not altogether an original 
idea, is to tap the Niagara River at some distance 
above the falls by means of a tunnel driven along 
the side of the river. The water would be dis- 
tributed by means of lateral underground conduits 
to turbines placed on the bank below the falls. These 
could give power direct to mills, factories, etc., and by 
electrical transmission, furnish light and power to 
Buffalo and neighboring towns. It is claimed that by 
adopting this system the scenery will not be disfigured, 
and that the amount of water drawn off will not ap- 
preciably lessen the quantity flowing over the falls. It 
has always been a source of wonder to those who have 
studied the ground that some plan has not long ago 
been adopted which would meet the engineering re- 
quirements without impairing the grandeur of Niagara. 
The first attempts were certainly not in the right line, 
the small power taken off by the paper mills, etc., being 
accompanied by a disproportionate injury. 

Niagara is not to be measured by hundreds of thou- 
sands of horse power and millions of money, it is true ; 


but the visitor’s first impression is a vivid realization of 


the amount of waste perpetually going on, which 
might be avoided. The State and the country can 
afford to pay a good deal to keep up the show, but surely 
there is margin enough, without reducing Niagara to 
the condition of some of the smaller falls, where the 
water is turned on from a dam for the gravlBeatioa of 
tourists who can afford the luxury. 

Electrical transmission of power, which was thought 
not many years ago to be a mere dream of the cranks, 
is nowshown to be of practical, economical utility. It 
has been adopted successfully in so many places and 
under such different conditions that it is reasonable to 
forecast a great future for it. Sofar asis known at 
present, it is the most promising mode of utilizing the 
natural forces, such as winds, currents, tides, and ter- 
restrial electricity.—Hng. and Min. Jour. 

ed 
Restoration of Faded Photographs. 

The family album upon the drawing room table is a 
never-failing subject of interest to visitors, and among 
individuals who lack original ideas forms an agreeable 
subject of conversation in place of that of the weather. 
Of late years, however, there is more diffidence in plac- 
ing it in prominent positions for the ready examina- 
tion of waiting friends, the sad-colored pictures of ‘‘the 
hue of a November fog in Cheapside, ora _ bad piece of 
gingerbread spoiled in the baking,” being at variance 
with average ideas of artistic elegance. A more serious 
aspect of the case is gradual discgloration or fading of 
the likenesses of members of the family who have 
passed away by death, raising the question in the 
minds of survivors what is to be done to preserve those 
lineaments for inspection, ere it be too late. 

When the white parts of an ordinary photograph be- 
gin to turn yellow, that photograph is doomed unless 
immediate efforts be made to preserve it, and those 
efforts may not always be successful. Treatment with 
a weak solution of bichloride of mercury, under the 
hands of a skillful photographic practitioner, is one of 
the best methods of making the attempt. This may 
arrest decay, but will not restore the likeness to the 
condition of a first-rate photograph. Bichloride of 


‘mercury or corrosive sublimate is highly poisonous, 
rand is best left alone by the uninitiated. 


A better way of preserving the memento is to send 
the photograph to a platinum printing or carbon 
printing firm of photographers in a sufficiently large 
way of business to keep upon their premises artists 
skilled in the use of the brush and pencil. Their usual 


plan then is to obtain upon glass or paper an enlarged | 


positive copy of the fading photograph. This copy is 
‘*retouched,” that is to say, worked upon by hand, so 
as to remove obvious defects due to decay or to orig- 
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inal bad work ; a negative is taken from the perfected 
positive, and from this negative any number of copies 
may be printed hy photographic means in permanent 
carbon pigments or in platinum black. To obtain the 
positive already mentioned, a primary negative has to 
be taken, so that two negatives are necessitated by the 
process, both of which, as well as the positive, are 
usually worked upon somewhat by the hand of the 
artist ; the method of getting a good permanent photo- 
graph from a bad fading one is, therefore, complicated 
and requires skill. 

In the carbon process, carbon or other suitable per- 
manent pigment is spread upon paper or glass along 
with solution of gelatine and of bichromate of potash 
or ammonia. Where the light acts upon this surface 
through the negative, the decomposition of the salt 
renders the gelatine insoluble ; consequently, when the 
paper is afterward placed in warm water, the gelatine 
unacted upon by light dissolves off in company with its 
pigment, thus leaving the white paper exposed ; but 
where the light has acted, the gelatine and pigment re- 
main to form the shadows of the picture. These are 
the broad principles of the process, omitting various 
practical details which it would exceed present limits 
to particularize. 

The other permanent process, in which the dark 
parts of the picture are formed of platinum black, 
gives the most durable pictures known, platinum be- 
ing a metal which has more power than gold of resist- 
ing change under atmospheric and other influences; 
indeed, platinum black is infinitely more permanent 
than the paper upon which it is printed. In some 
cases, either from badly prepared sensitized paper or 
from faults in the photographic manipulations, pla- 
tinum prints have been known to turn yellow in the 
whites under the influence of sulphureted hydrogen ; 
such discoloration has sometimes been subsequently 
removed by the application of chemical reagents, with- 
out the dark parts of the paper having been affected 
all through the operation. 

There are methods of taking photographs in silver 
which have exactly the appearance of platinotypes, so 
that an expert cannot always tell the difference with- 
out the application of chemical tests ; these black and 
engraving-like silver prints are in all probability much 
more permanent than the ordinary photographs used 
forthe stocking of aloums.—Chambers’s Journal. 
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Be Inventive. 

There are few expressions we hear more frequently 
than that feeble wail of the cowardly or lazy mind, 
“T can’t!” Every day we see people who permit their 
progress to be stopped by trifles which, instead of 
retarding them, should spur every faculty up to the 
resistive, conquering point. ‘‘I can’t” and ‘‘I forgot” 
are two fatal phrases which should be scratched from 
the vocabulary of every young man or woman who is 
ambitious of being or doing anything in this world 
that shall deserve to be recorded. 

Be inventive. Cultivate the creative side of your 
brain. Don’t be stumped. When you-seem to be 
cornered is the very moment to stir yourself and devise 
some way of making things work. 

The Chicago Herald, a little while ago, printed some 
remarks of a drummer descriptive of a certain Yankee’s 
ingenuity, which are pertinent to our present theme: 

“Talking about ingenuity,” said the drummer, ‘I 
want to tell you what I saw last winter out West. 
I was onatrain that was snowed in for three days. 
The company sent us food, but they didn’t send any 
cigars, and the train boy's stock was exhausted the 
first day. In the express car we found and confiscated 
a box of smoking tobacco, but there wasn’t a pipe on 
the train. Among the passengers was a Connecticut 
Yankee who was just dying forasmoke. He got out 
in the snow and looked around fora weed, or seme- 
thing of that sort, which he might use in makinga 
pipe, but couldn’t find a thing. ‘I’m going to have a 
pipe, anyhow,’ he said. So he took a lead pencil, 
opened the wood, took out the lead, and, placing the 
two strips together again, wound them tightly with 
the tin foil which came off the packages of smoking 
tobacco, making them air-tight. Then he took an 
apple, hollowed a bowl out of it, stuck his lead pencil 
stem into it, and had one of the nicest pipes you ever 
saw. If you don’t believe it, make one for yourself 
some time and try.” 

_This was a common trick in the army, when we could 
get neither reeds nor corn cobs, and sweet pipes they 
made inevery sense. ‘When apples were unobtainable, 
which was not seldom, we fell back upon potatoes,— 
Amer. Art Printer, 


a 
A New and Powerfal Gun. 

General Maitland, of the Ordnance Department of 
the War Office, speaking at the annual dinner of the 
foremen engineers, held in the Cannon Street Hotel 
recently, said he had just designed a gun of 22 tons, 
on Mr. Longridge’s wire prineiple, which had re- 
cently been fired at Shoeburyness, the projectile be- 
ing 880 lb., the range 21,000 yards, or twelve miles, and 
the velocity 360 feet per second. 
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Innocent Wasp Stings. 

W. L. Wilder imparts to the readers of Science the 
following, which he states to be a fact not generally 
known, which we can readily believe, 7. e., that, if one 
holds his breath, wasps, bees, and hornets can be han- 


RUSSIAN MOUNTAINS AT PARIS. 


The Russian mountains, which were formerly the 
delight of our fathers in the Beaujon and Delta Gar- 


dens, and in a Jarge number of public places at Paris, 


disappeared in consequence of some serious accidents 


Wine a0 
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Fig. 1—RUSSIAN MOUNTAINS OF THE BEAUJON GARDEN (1821). 


dled with impunity. The skin becomes sting proof, 
and holding the insect by the feet, and giving her full 
liberty of action, you can see her drive her weapon 
against the impenetrable surface with a force that lifts 
her body with every stroke; but let the smallest quan- 
tity of air escape from the lungs, and the sting will 
penetrate at once. Ihave never seen an exception to 
this in twenty-five years’ observation. I have taught 
young ladies with very delicate hands to astonish their 
friends by the performance of this feat, and I saw one 
so severely stung as to require the services of a physi- 
cian, through laughing at a witty remark of her sister, 
forgetting that laughing required breath. For a 
theory in explanation, I am led to believe that holding 
the breath partially closes the pores of the skin. My 
experiments in that direction have not been exact 
enough to be of any scientific value, but I am satisfied 
that it very sensibly affects the amount of insensible 
perspiration. Who will test the correctness of Mr. 
Wilder’s theory and report the result in behalf of 


science ? 
NN 


A Queer Animal. 

In the report of the superintendent of the Zoological 
Society of Philadelphia, read at the annual meeting 
of the members on the 26th of April, Mr. Arthur E. 
Brown stated that perhaps the most extraordinary ani- 
mal ever shown in the collection was the echidna 
(Tachyglossus hystriaz), purchased on the 12th of April. 
As is well known, the lowest mammalian group, the 
monotremes, to which this animal belongs, possess 
structural peculiarities strongly indicating relationship 
to birds and reptiles, and additional evidence of the 
closeness of this connection has lately been given by 
the apparent confirmation of the previously suspected 
fact that both the echidna and its relative, the orni- 
thorhynchus, lay eggs from which the young are 
hatched outside of the body of the mother, as in birds 
and many reptiles. The rarity as well as the remark- 
able nature of this animal caused it to be of great in- 
terest to zoologists, and it received as much observation 
as its subterranean habits would permit. Its native 
food being altogether of ants, and the structure of its 
mouth preventing it from taking solid food in any 
quantity, it was necessary to feed it on milk and eggs, 
on which it survived only some six weeks. . 


Fig. 3.—RUSSIAN MOUNTAINS 


| that happened through a defect in the construction of 
the plant. After long oblivion, these ‘‘ mountains” 
made their appearance in America a few years ago, 
where they are very popular, and where they are called 
toboggan* slides, and in England, where they figured 
in 1886, at the Liverpool exhibition. They have like- 
wise been operated in France at public fetes, and we 
now see them returning to the very heart of Paris, in 
an establishment which has just been founded on the 
Boulevard des Capucines, and which is now much fre- 
quented. 


cient affairs, and we reproduce them herewith. Fig. 
1 gives a general view of the Russian mountains in the 
Beaujon Garden. The inclined plane in the center 
allowed the travelers to ascend to the upper starting 
pavilion. The vehicles were drawn up this slope by 
cables. The cables were actuated by a horse whim. 
Onreaching the upper pavilion, the travelers descended 
undulating slides to the right and left, which were 
about 1,300 feet in length. 

The Russian mountains of this garden had imitators, 
and there soon appeared the Egyptian mountains of 
the Delta Garden, and the “Niagara Falls” of the 
Ruggieri Garden (Fig. 2). In this last installation, the 
starting kiosks were reached by an easy slope, and 
the passenger got into a smallsled that seated but two 
persons. This sled slid down avery firm wooden in- 
clined plane, and traveled about 160 feet in six seconds. 
We may now just as well say a few words regarding 
the origin of this sport, which has always succeeded in 
amusing the public. : 

Russian mountains are very ancient, and, as their 
name indicates, were first used in Russia. Precise his- 
torical documents seem to be rare and little known. In 
Fig. 3 we reproduce an old colored lithograph, and it 
is the only picture that we have been able to procure. 
It was made from an original drawing by Sauerweid. 
It is accompanied with the following text, which per- 
fectly explains the organization and operation of the 
Russian 1uountains on the Neva: 

‘On the frozen surface of the Neva there are con- 
structed two frames 40 or 50 feet in height, and 800 or 
900 feet distant from each other, and inclined toward 
each other by a rapid slope of 55°, but not exactly op- 
posite, in order that the descending sleds may not 
meet. Each descent is soon converted into a mountain 
of ice by the torrents of water that are poured on to it, 
or by the blocks of ice that are placed one after an- 
other over its entire length. The sled descends with 
fearful rapidity, and, with the same speed, traverses 
the level space between the two structures. This ex- 
ercise is the principal amusement of the Russians dur- 
ing winter.” 

It will be seen that these Russian mountains were 


es 


a 


Fig. 2—THE FALLS 


In a preceding article, we gave a resume of the his- 
tory of Russian mountains at Paris, and described the 
great installation at the Beaujon Garden, which was 
wonderfully successful in 1817 and for many years after. 
Since the publication of that article, we have been en- 
abled to procure some new and interesting engravings 
of the time, that give a more complete idea of these an- 


* The Algonkin Indian name for a sled. 


IN RUSSIA. 
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formed of a simple inclined plane covered with ice. 
Small sleds, seating one person, slid down these, and 
the speed acquired naturally slackened on the horizon- 
tal surface of the frozen river. The Russian moun- 
tains of the Beaujon Garden consisted of an undulat- 
ing slideway in which there were ascents succeeded by 
rapid descents. The ‘‘ Niagara Falls” had more resem- 
blance to the genuine Russian mountains, but the ve- 
hicles, instead of being sleds, were cars mounted upon 
wheels that revolved in hollow rails. Such are the 
characters that distinguish the different systems of 
Russian mountains formerly constructed. We now 
come to the new installation of the Boulevard des 
Capucines, which has permitted us to recall these old 
souvenirs of the past. The organizer of these Russian 
mountains has dispensed with the wide spaces used by 
our fathers in the spacious gardens that existed in the 
center of Paris, and has had recourse .to a court left 
free between two houses. A roof 275 feet in length 
protects the plant, which, at night, is very brilliantly 
illuminated by the electric light. The cars are pro- 
vived with five benches, each seating two persons. The 
entire car therefore holds ten passengers. It runs, 
through wheels, over metallic rails provided with guard 
rails that render derailment impossible. The car 
travels with great speed down the undulating de- 
clivity, and rises and descends in succession, as shown 
in Fig. 4. The space passed over is about 260 feet. On 
reaching the endof the route, the passengers alight, 
and a gang of men pulls the car on to a turntable and > 
directs it to the return track. Then the passengers re- 
sume their places and return to the starting point. 
The trip from one end to the other does not take more 
than twelve seconds, as has been ascertained by a 
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chronometer. 
from those that have hitherto been operated. 


This style of Russian mountain differs | secure fastening, is illustrated herewith, and has been 
It is due | patented by Mr. Henry E. Hathaway, of Merrill, Wis. 


AN IMPROVED CAR COUPLING. 
The invention illustrated herewith provides a coup- 


‘to an English builder, Mr. Thompson, who has put up| One of the bars has a guiding clasp to embrace the |}ling in which the link is held up and guided into the 


numerous specimens in vari- 
ous countries.—La Nature. 
————_ +o 4-—____—_ 
AN IMPROVED BLOCK SIGNAL, 
A block signal system, so 
arranged that a train enter- 
ing a section of track will set ° 
a signal at the end of the sec- 
tion toward which it is mov- 
ing to ‘‘danger,” and set to 
“safety” a similar signal, by 
the same movement, on the 
section it is leaving, has been 
patented by Mr. George W. 
Peterson, of Leonardville, 
Kan., and is illustrated here- 
with. In connection with 
posts arranged at suitable dis- 
tances apart at the side of 
the track, spring levers are 
mounted in alignment carry- 
ing signal disks, the posts car- 
rying lights, and the tendency 
of the springs being to throw 
the signal disks out of line 
with the lights toward the 
track. The lower ends of the 
levers extend downward into 
cases, near the foot of the 
post, whence they are con- 
nected by double crank bars, 
links, other levers, and trip- 
ping bars, with wires extend- 
ing through tubes secured to the ties midway be- 
tween the tracks, the posts and signal disk levers at 
each end of a block or section being thus connected to- 
gether. The engine is provided with an overhanging 
arm on its left side, mounted in such position that it 
will strike against and depress the tripping bar con- 
nected with this signal disk lever moving mechanism, 
thus closing or setting to safety the signal for the sec- 
tion of track it is passing from, and setting to danger 
the signal at the farther end of the block the train is 
just entering, to warn the engineer of a train approach- 


PETERSON’S BLOCK SIGNAL. 
ingin the opposite direction. Similar signals are ar- 
ranged on the opposite side of the track for use by trains 
moving in the opposite direction, the connecting wires 
passing through the same tubes centrally between the 


tracks. 
0 


AN IMPROVED CLAMP. 
A clamp especially designed for use in foundries, for 
clamping flasks and moulds, and by carpenters and 
others, having a quick and easy adjustment, with a 


HATHAWAY'S CLAMP. 


Fig. 4—RUSSIAN MOUNTAINS OF THE BOULEVARD DES CAPUCINES (1888). 


edges of and slide freely on the other bar, which has at 
its inner end a slotted offset portion with outwardly 
projecting lug and inclined bearing face. A stud onan 
independent clasp embracing the other arm of the 
clamp passes through the slot, and on this stud is 
pivoted a cam which operates against the inclined 
bearing face of the lug at the extremity of the first 
arma. The cam has a handle for convenience in operat- 
ing it, and the bars slide freely one upon the other 
when not set in use, the construction being such that 
when the jaws are adjusted or closed upon the parts to 
be clamped, the moving of the handle 
down willslightly draw the jaws of the 
clamps inwardly and firmly bind the 
bars one upon the other, preventing 
any longitudinal movement. 
—_—___-¢¢-—— 
Pumping Machinery. 

* In the course of a paper on this sub- 
ject lately read at a meeting of the 
Association of Birmingham Students 
of the Institution of Civil Engineers, 
by Mr. F. W. Hewett, he said that one 
of the first contrivances for raising 
water by steam pressure—or, as it was 
stated.at the time, for raising water 
by fire—was Captain Thomas Savey’s 
patent, exhibited before the Royal 
Society in 1699, when Sir Isaac New- 
ton was president. The valves were 
all worked by hand. A most import- 
ant advance was made by Newcomen, 
who must have been contemporary 
with Savey ; but little was known of 
this gentleman except his invention. 
When James Watt’s beam engine was 
invented, the conception of making 
the condenser apart from the steam cylinder and 
keeping the steam cylinder as hot as possible was 
the basis of its mechanical success. The energy ‘of 
Bolton, his partner, soon brought this pumping engine 
into extensive use; and as the demand increased, so 
the machine developed. Thesupremacy of the Cornish 


| pumping engine had remained undisputed from the 


moment Watt perfected it; and it had scarcely been 
approached for deep drainage and working against a 
constant head of water. The velocity of the water 
through the valves of ordinary pumps should not 
exceed 4 feet in a second at the most, and the pumps 
should generally work well at 50 feet per minute— 
bucket speed. The velocity of the water in the deliv- 
ery pipes should be as consistent as possible. 
et 0 
Curious Wants at Druggzists? Counters, 

The National Druggist gives the following amusing 
specimens as fair samples of every-day experience : 

**Send me some of youressence to put people to sleep 
with when they cut their fingers off. I wantsomething 
to take tobacco out of my mouth. Send mea baby’s 
top toa nursing bottle. Something for asore baby’s 
eye. Enough ipecac to throw up agirl four years old. 
Enough anise seed to take the twist out of a dose of 
senna. Something for a woman with a bad cough and 
cannot cough. Something, I forget the name, but it is 
for a cure for a swelled woman’s foot. For a man with 
a dry spit on him. For a woman whose appetite is 
loose on her.” 
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drawhead, while the coupling 
pin is held in position for 
automatic engagement there- 
with, and has been patented 
by Mr. William O. Rutledge, 
of Galveston, Texas. A side 
metallic casing is secured to 
the drawhead, in recessed por- 
tions in the forward part of 
which are guides for the de- 
pending arms of a U-shaped 
frame, having an aperture for 
the coupling pin in line with 
the opening in the drawhead, 
so that when the frame is 
dropped the pin will extend 
across the recess receiving the 
end of a link. The frame is 
held in elevated position by 
a spring catch on each casing, 
having its bent end project- 
ing through a notch in the 
guide. Through slots in the 
front of the casing pass the 
legs of a U-shaped piece, whose 
crossbar extends over the 
front of the drawhead, the 
legs being connected to the 
casing by pins projecting 
through slots, and adapted to 
slide thereon, the forward 
portion of the legs being bev- 
eled so that the crossbar is 
lowered as it is pushed back by a similar piece on the 
opposite drawhead, thereby guiding the link into posi- 
tion for engagement by the coupling pin. Upon the 
drawheads being brought together, the parts being in 
position as shown in the illustration, the piece with 
sliding arms, which guides the link into the right hand 
drawhead, will be pushed back by the similar piece on 
the other drawhead, when a lip or projection on the 
casing releases the spring catch, causing the pin-carry- 


RUTLEDGE’S CAR COUPLING. 
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ing frame to fall, and engagement with the coupling 
pin is effected. This inventor has also applied for a 
patent for an uncoupling device. 
+ 0 
AN IMPROVED POWDER AND SHOT CABINET. 

An invention providing convenient means for hand- 
ling powder and shot, in the form of acabinet, in which 
a dealer may keep handily and separately the various 
articles generally called for, isillustrated herewith, and 
has been patented by Mr. Augustine La Point, of Wes- 
sington Springs, Dakota Ter. The cabinet hasa lower 
compartment with a glass door, adapted to receive and 
display cartridges, gun caps, etc., and the upper com- 
partment is divided by vertical partitions into eight or 
more lockers, one for each size of shot, which may be 
poured in through a properly capped opening at the 
top. The different sizes are indicated by numbers on 
glass sectionsin the front of each locker, through which 
also the sizes may be seen. To withdraw the shot a 


LA POINTS POWDER AND 


SHOT CABINET, 
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tube, as shown in Fig. 2, is inserted in the bottom of 
and projects from the front of each locker, the tube 
having its outer end sealed and an aperture inits un- 
der side, a cylindrical casing being slid over the tube 
and turning readily thereon, such casing having at its 
outer end an aperture corresponding with the aperture 
in the tube. This casing is revolved by a disk with 
milled periphery, and permits the shot to escape when 
it is turned so that the apertures are in register. A 
powder can is pivoted between brackets on the top of 
the case, the can having an aperture with screw cap for 
admitting the powder, and a spout from which the 


powder is poured as the can is tilted. 
0 


AN IMPROVED RAILWAY RAIL PAD. 

A device intended to lessen the noise made by railway 
trains,prolong the life of the rolling stock, and reduce the 
wear upon bridges and trestle work, is illustrated here- 
with, and hasbeen patented by Messrs. H. J. Facken- 
thall and Lewis Wallace, of No. 761 North Thirty-ninth 
Street, Philadelphia, Pa. It consists of an elastic pad, 
A, preferably of rubber, of the width of the rail, B, at 
its base, and of a length equal tothe width of the tie, C. 
Its upper longitudinal edges, D, are beveled, and the 
portion intervening is concaved in cross section, as 
shown at E, while it has a central rib, F, the highest 
points of which are in alignment with the outer longi- 
tudinal edges of the pad. This pad not only forms a 


FACKENTHALL & WALLACE’S RAIL PAD. 


cushion to give elasticity to the rail, but serves to keep 
it in constant close engagement with the spikes, and 
when the latter become loose, and are again driven, 
the surface of the pad becomes more straightened, be- 
coming perfectly flat by successive readjustments of 
the spikes. 


i t- 0 
AN IMPROVED LIFE-PRESERVING CHAIR. 

A chair which, when unfolded, can be used on a ves- 
sel or steamer as an ordinary chair, but which, in case 
of accident, can be folded up and employed as a life 
preserver, being so constructed that it will support 
several persons in the water, is illustrated herewith, 
and has been patented by Mr. James A. Ashworth, of 
Yonkers, N. Y. The back and seat of the chair are 
formed of a single piece, preferably of water-proof ma- 
terial, in one or more pockets of which a buoyant sub- 
stance, usually cork, is confined and secured. This 
water-proof cover is secured around the top cross bar 
of the frame of the chair back by a double row of 
stitches, and buoyant material is secured within this 
covering to the lower end of the back of the chair 
frame, where rows of stitches are placed each side of 
the cross bar and around the hinge portion sufficiently 
to give great strength with flexibility, the covering be- 
ing carried forward and firmly stitched around the for- 
ward cross bar of the seat, and similar buoyant mate- 


ASHWORTH’S LIFE-PRESERVING CHAIR. 


rial being secured in one or more pockets in the body 
of the seat portion of the covering material. To the 
outer side of one of the back rails, near its center, is 
pivotally secured one end of a strap or band, which 


when not in use is passed loosely over the chair back 
and hooked by a loop or ring over a button on the 
In case of accident the chair is made 


other back rail. 


into a life preserver by folding the cork back forward 
over the cork seat, the hinge spaces at the rear end of 
the seat permitting this, and the chair is then firmly 
secured in its folded position by means of the strap at- 
tached to one of its back rails, these rails and the legs 
affording a convenient grasp or hold for persons in the 
water. These chairs can also be constructed without 
the back, in the form of a folding stool, as shown ‘in 
one of the small views. 

For further information relative to this invention 
address the inventor, or Mr. George Ashworth, 19 Smith 
Street, Danbury, Conn. 

———q3@7@00 oe 
Progress of Electrical Science. 


Professor Elisha Gray, in a lecture preceding a series 
of interesting electrical experiments given at Evaston, 
on the 10th of May, said, among other things too good to 
omit, but which for lack of room must be deferred, that 
those of us who are just crossing the meridian of life 
can well remember the first telegraph wire that was 
strung in this country. To-day it is difficult to finda 
corner of the earth so remote as to be out of sight of 
one. You will find them even in the bottom of the 
seas and oceans. The last twenty years have seen 
more advance in the science of electricity than all the 
6,000 historic years preceding. More is discovered in 
one day now than ina thousand years of the middle 
ages, so that literally, “a day is a thousand years.” 
We put it to all sorts of uses. We make it carry our 
messages, drive our engine, ring our door bell, and 
scare the burglar. 

We take it as a medicine, light our gas, see by it, hear 
from it, talk with it, and now we are beginning to teach 
it to write. If Job lived in this age, and the question 
were put to him as of old, “ Canst thou send lightnings, 
that they may go and say unto thee, ‘ Here we are’?” 
he could gay, ‘‘ Yes;” and they can be made to say it in 
the vernacular. A friend of mine says in verse: 

Time was when one must hold his ear 
Close to a whispering voice to hear— 
Like deaf men, nigh and nigher ; 

But now from town to town he talks, 

And puts his nose into a box 

And whispers through a wire. 


In olden times along the street 

A glimmering lantern led our feet 

When on a midnight stroll ; 

But now we snatch, when night comes nigh, 
A piece of lightning.from the sky 

And stick it on a pole. 


The question naturally arisés in contemplating this 
subject, ‘‘ What is it?” Ican imagine the last man on 
the last day asking this same question, ‘t‘ What is 72” 
At one time, not long ago, it was supposed to be a fluid, 
by some two fluids, a positive and a negative. But in 
this day there are few who do not believe it to be sim- 
ply a mode of motion; not matter, but a condition of 
matter ; and not a mechanical, but a molecular motion. 
By mechanical motion is meant a motion of the mass, 
and by molecular motion is meant a motion of the ulti- 
mate particles of which the mass is made up. 

et ee 
Fifteen Mile Guns. 

Some important experiments have been made at the 
Shoeburyness school of gunnery in high-angle firing. 
A London correspondent writes: Probably no step of 
recent years is likely to lead to greater results, for if 
the experiment should be repeated with the same suc- 
cess, it is undeniable that war ships will have to be as 
fully protected on their decks as they now are on their 
broadsides, The experiments were made with the 
§-inch or 23-centimeter gun used as a howitzer. An 
elevation of 37 degrees was given and bat- 
tering charges were used with Palliser 
shelle. Out of fourshots three fell within 
a space of 500 feet by 80 feet, representing 
the deck of a first-class ironclad, and the 
range attained was 12 miles! Now, if it 
be really possible, three times out of four, 
or for that matter once out of four times, 
to throw a 9-inch shell upon the deck of 
a ship in midchannel between Dover and 
Calais, another proof will have been given 
that in the tedious duel between gun and 
armor the gun has much the best of it. 
What is very important, too, is that the 
heavy charges and the high angle did not 
strain either gun or carriage in the least, 
and one Of the officers present has said 
that he believed the gun would stand 
45 degrees of elevation without injury, 
while with 42 degrees a range of 15 miles 
would be secured. Now, at 15 miles, a 
ship is ‘‘hull down,” so it comes to this, 
that we can throw a 9-inch shell on to 
the deck of a ship before.we can see it ! 
Surely this is the most marvelous thing 
yet attempted in gunnery, which of later years has 
been so fruitful in surprises.—A. & WV. Register. 

_ 0 

WE are indebted to Professor A. N. Talbot, of Cham- 
paign, Ill., for a copy of the proceedings of the third 
annual meeting of the Illinois Society of Engineers and 
Surveyors. 
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AN IMPROVED HINGE. 

A hinge by the use of which a door or shutter or 
similar piece of work may be thrown in or out to.com- 
pensate for shrinkage or warpage, without inserting 
wedges, is illustrated herewith, and has been patented 
by Mr. Charles H. Beer, of No. 317 East 125th Street, 
New York City. The under or engaging faces of the 
hinge have a longitudinal shoulder, with inclined 
planes emanating from the center and inclined there- 
from. Four or more screw apertures are provided in 
each leaf, and when four are employed, two of them 
are in the outer inclined plane and two at each side of 


BEER’S HINGE. 


the center in the other inclined plane, so that by loosen- 


ing one set of screws, when the hinge is screwed in po- 


sition, and tightening the other set, either inclined 


plane may be brought into positive engagement with 
the door or frame, which may be thus thrown out or 


carried inward as the occasion may demand. 

a 
IMPROVED RECEIVING-TABLE FOR PRINTING PRESSES, 
A receiving-table for cylinder printing presses, de- 


signed to facilitate the accurate piling of the sheets 
without the use of the ordinary form of jogger, is illus- 


trated herewith, and has been patented by Mr. Frank 


W. Baltes, of Portland, Ore. Upon a table of the usual 
construction is set at a slight angle a frame in which 


are mounted strips so placed as to leave slots or open- 


ings between them of about three-sixteenths of an inch 
in width. The strips furthest from the press run en- 


tirely across the frame, but those adjacent to the op- 


BALTES’ RECEIVING-TABLE FOR CYLINDER PRESSES. 


posite side of the frame are divided into three sections, 
being divided by other strips to form slots or openings 
extending from the inner edge toward the center of the 
frame. In these slots are mounted backwardly curved 
guiding fingers, other sets of differently formed fingers 
being mounted at the sides and toward the outer edge 
of the frame, as shown in the illustration, to be ad- 
justed as desired on the frame according to the size of 
the sheet being printed. The outwardly extending 
arms of the side fingers may be adjusted, as shown, to 
serve as stops for the fly, or turned to rest in lines par- 
allel with the fly fingers. As the fly descends, the 
inner edge of the sheet will strike against the back- 
wardly curved faces of the fingers nearest the press, the 
sheet then coming to place between these fingers and 
the other fingers on the frame. 
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THE LIDGERWOOD MANUFACTURING CO’S HOISTING 

ENGINES AND BOILERS—THE GORTON HEATER. 

In the illustrations on our first page we have en- 
deavored to bring before the mind a correct idea of 
the plant, and the methods of prosecuting the work, 
in one of the largest and best equipped modern estab- 
lishments especially devoted to the manufacture of 
hoisting engines and boilers. 

The works of the Lidgerwood Manufacturing Com- 
pany, which we take as a type, are near the Atlantic 
Basin, at the foot of Dikeman Street, Brooklyn. The 
main machine shop is 75 by 200 feet in size, and, with 
its gallery and two wings, affords a floor space of 
28,750 square feet. The erecting shop covers a ground 
space of 50 by 228 feet, and with its gallery affords 
17,500 square feet of floor room. The boiler shop is 50 
by 290 feet, the blacksmith shop 45 by 90 feet, the 
Gorton heater shop 25 by 100 feet, and the storage 
shop 45 by 100 feet. Power is supplied by two 
engines, connected, but which may be readily dis- 
connected, when either one will afford sufficient power 
for the entire establishment. All of the departments 
are completely fitted out with powerful traveling 
cranes, and the equipmentin lathes and boring and 
turning machines of the latest patterns is designed 
to more than meet every possible demand. In every 
branch ‘of the business, attention has been constantly 
directed to securing uniformity as well as perfection 
of work through the employment of machinery ; and 
in milling machines there are several of novel con- 
struction, especially designed for the work of. the com- 
pany, who have made something of an innovation 
on ordinary machine practice in the extent to which 
they carry the work of machine milling. 

The engines made by the company present too 
great a variety for us to mention them all in detail, 
but their single and double cylinder friction drum 
portable hoisting engines, with the latest improve- 
mnents, constitute a representative type of a large part 
of their business. In the latest patterns of these en- 
gines, embodying the results of many years’ experi- 
ence, especial care has been taken to have them simple 
in design and construction, and well proportioned 
throughout in accordance with their cylinder power. 
The cylinders are of extra quality charcoal iron, the 
steam and exhaust ports being of ample size and de- 
signed for high speed, with D slide valve, the valve 
and valve seat having a scraped fit. The valve and 
piston rods are of steel, and the crosshead is of the 
locomotive hanging type, fitted with composition gibs 
having extra large wearing surfaces and easily adjusted 
to take up wear. The connecting rod is of best Ulster 
iron, and the drum and crank shafts are of the best 
quality of wroughtiron, and calculated to be of am- 
ple strength for any possible requirement. The crank 
wheel is counterbalanced, and is forced on the crank 
shaft by a special press. The bearings are large, 
and fitted with anti-friction metal. A winch head is 
placed on the outer end of the drum shaft, and a 
band fly wheel on the crank shaft, for pumping, saw- 
ing, etc. 

The friction drums of these engines have many im- 
provements for which patents are held and owned by 
the company. The frictional hold is effected by the 
engagement of segments of hard wood, bolted on 
the inner surface of a spur wheel, to make a hollow 
inverted double cone, with corresponding cone- 
shaped flanges at one end of the drum. The spur 
wheel is actuated by a pinion on the crank shaft, and 
is ordinarily in constant motion. The drum is loose on 
its shaft, on which it has long bearings, and is free to 
revolve without sensible resistance, but the cone- 
shaped flange at one end of the drum is thrown into 
friction contact with the wood-lined spur wheel by a 
slight lateral motion of the drum, effected by means 
of a lever, screw, pin, cross key, and collar, and releas- 
ed by means of a spiral spring interposed between the 
friction surfaces. The great power afforded by this 
construction is obvious, being such that a very slight 
pressure will hold the drum against any load the en- 
gine can hoist. The end thrust caused by the lateral 
movement of the drum shaft is taken up by a thrust 
bearing and screw collar. The friction wood is secured 
to the inner surface of the spur wheel by bolts and 
. nuts in such way that it can be always kept tight 
without trouble. 

The drums are extremely durable, having been in con- 
stant use for years without requiring renewal, and 
the entire machine leaves nothing to desire in the 
quickness of its operation and the ease with which it 
can be managed. This is particularly exemplified in 


pile driving, when compared with the work done by 


any clutch and brake engine. The rope is made fast 
to the hammer, and passes up over the sheave and 
down around thedrum. When the hammer is raised to 
the desired height, the drum is released, the'rope 
then overhauling the freely revolving drum as the 
hammer falls, it being entirely within the discretion 
of the operator, without a moment’s delay, to give 
either short, quick blows, or long and heavy ones, 
from the entire height of the pile-driving frame. This 
class of engine has now largely superseded all others for 
such work, hammers of twice the weight formerly em- 


ployed being now commonly used, without damaging 
the heads or splitting the piles, and enabling the oper- 
ator to give many more equally powerful blows ina 
minute. The quickness with which piles are driven 
thereby is generally very surprising to foreign work- 
men, and the export demand for these engines is large 
and growing. 

In general hoisting work, as the weight is raised to 
the desired height, the moving of-the lever and the op- 
eration of the spring loosens the hold of the friction 
drum, as required for ordinary lowering purposes, 
but foot brakes are preferably to be used therefor, as 
saving wear on the friction drum, and allowing the 
use of the engine for other purposes when a weight 
isto be held. These foot brakes can at any time be 
readily applied to an engine not having them, and 
some of thestyles of engines are fitted with ratchets 
and pawls which may be thrown in and left with a 
load suspended. 

The double cylinder engines are similar to those 
with single cylinders, except that they have the spe- 
cial feature of having no centers, the engines being 
connected at an angle of 90°, thus rendering them 
much easier to start and handle, single cylinder en- 
gines being sometimes caught on centers in handling 
heavy work. Double friction drum engines, with 
either single or double cylinders and reversible link 
motion, are supplied in various patterns specially 
adapted for quarrying, dock and bridge building, ete., 
whereby two derricks can be operated, or one drum 
can hoist a pile in pile driving, while the other handles 
the hammer. Double drum and double end hoisting 
engines are made in several varieties calculated to 
run at different speeds, and a style of portable hoist- 
ing and power engine is made to be housed, if de- 
sired, when, but for its larger wheels, it somewhat re- 
sembles a small dummy engine for street railway use. 

Perhaps the most efficient machine ever built for min- 
ing operations is the large mining and tail rope hoist- 
ing engine made by the company, and specially adapted 
for double track inclines or double shafts in mines. It 
has double friction drum and brake and reversible link 
motion, both drums being loose and independent of 
each other, so that they may be thrown in and out of 
gear with the engines in motion, or one drum may be 
lowering while the other is hoisting, or both may be 
thrown into gear and the engine used asa regular re- 
versible engine, one load being hoisted while the empty 
cage is being lowered. This is done with the minimum 
of friction and wear on the engines, and the great de- 
sirability of such independence of drum action, particu- 
larly on inclines or in mine shafts, will be at once obvi- 
ous to all engineers and workmen experienced in min- 
ing operations. 

Space will not admit, however, of such reference as 
would do justice to the great variety of engines made 
by the company. Work for which they have a regular 
demand they keep always in stock, their manufacture 
being carried on according to the duplicate part system, 
from complete sets of gauges and templets, which in- 
sures absolute accuracy. Instead, therefore, of build- 
ing each engine separately, they are always ready, on 
receipt of an order, to send the parts to the erecting 
shop and set up the particular engine called for, after 
which the engine is thoroughly tested, being set up 
and run with steam on before being shipped. This 
system not only reduces the cost of production, while 
necessarily calling for the highest degree of accuracy, 
but it enables a user of these engines to obtain at any 
time, without delay, any special part of an engine 
which may give out, from wear or accident. The 
standard character of these engines has been recognized 
by different departments of the United States govern- 
ment, in their specifications for contractors, in which, 
in many cases, it is stipulated that engines furnished 
shall be equal to those of the Lidgerwood company. 
They have been on the market, now some eight years, 
and there are over 4,500 of them in use, being employed 
in every part of the world. 

The manufacture of boilers specially adapted for 
these various engines constitutes an important portion 
of the business of the company, as they make also 
marine boilers of all kinds, horizontal return tubular 
boilers, stationary and portable locomotive boilers, 
upright tubular boilers, and any kind of work in this 
class which may be called for. The shells, unless other- 
wise ordered, are made of CH No. 1 shell iron, of 50,000 
lb. tensile strength, and the tube heads of the best 
flange iron, all of brands tested and known to be 
reliable, steel being used in place of iron when ordered. 
All of the boilers are hydraulic riveted, every rivet 
being subjected to exactly thirty-five tons pressure. 
The bracing and staying is of ample strength to allow 
a large factor of safety.. The edges of sheets are planed 
off true and smooth, and fhe seams are thoroughly 
calked inside and outside. Thetube heads are flanged 
on formers specially made for the purpose, the tube 
holes being drilled to size and the tubes carefully 
fitted, being usually driven in with a maul and then ex- 
panded. The fittings are complete, strong, and sub- 
stantial, of good design, being made by special tools. 
The tests include a practical steam test to the 
guaranteed working pressure of 100 pounds, and a 
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hydrostatic test to a pressure of 160 pounds, and every 
boiler must be found perfect under such pressure before 
being sent out. 

As relating to a branch house of the Lidgerwood 
Manufacturing Company, we illustrate in one of our 
first page views the large Gorton heater shop of the Gor- 
ton & Lidgerwood Company. These heaters have been 
many years before the public, and have had a large 
sale, which, with the extensive facilities of the com- 
pany for their manufacture, afford the best evidence of 
their high character. These house-heating boilers are 
for private residences, schools, public buildings, etc., 
and are unlike any other boiler for such purposes. 
They combine improvements attained through many 
years’ practical experience in satisfying the demands of 
a large trade. They are side feed boilers, built on the 
plan of an upright tubular boiler, and are self-feeding 
as well as surface burning, being adapted for use either 
way. The coal reservoir is between the lower outside 
surface of the boiler and the water leg, and the tubes 
are directly above the fire, the heat passing up through 
them to the top and thence down on the outside between 
the boiler and jacket to the smoke pipe in the back. 
The boiler is designed to generate steam in the most 
economical and effective manner, the tubes being 
placed as thickly as will admit of proper circulation, 
and its evaporative efficiency is calculated as fully equal 
to that of the return tubular boiler. The coal reser- 
voir is designed to hold sufficient coal to last from 
twelve to twenty-four hours without refilling, and the 
grate is low in the center, so that the coal will gradu- 
ally feed down from the outer surface as it is needed, 
and distribute itself at a uniform depth over the sur- 
face of the grate, the fire being always directly under 
the tubes. The grate is of the shaking and dumping 
type, its outer or main part resting on ball bearings, so 
that it can be easily shaken, and the center part being 
independent and arranged to swing to one side for re- 
moving clinkers or dumping the fire. This boiler can 
be used with efficiency and economy for circulating 
hot water, as well as for making steam. 

The general offices and salesrooms of the company 
are at No. 96 Liberty Street, New York, and No. 159 
Friend Street, Boston. 

tt 

Water as a Constituent of Organic Substances. 


Water, says Dr. Whitelaw, forms three-fourths of the 
weight of living animals and plants, and covers about 
three-fourths of the earth’s surface. Professor Chaus- 
sier dried the body of a man in an oven, like a brick in 
a kiln, and after desiccation the body weighed only 
twelve pounds. Rather more than a pound of water 
is exhaled daily by the breath, about 134 pounds by the 
skin, and 2% pounds by the kidneys, making the daily 
emissions of water by the body about 534 pounds, or 
not quite 3 quarts, The following is the percentage of 
water in some well known articles : 


Whieat. ccd csiccecsscd testers ss 15 | Mangel wurzel............ ...... 85 
Batley). fs.65c.5 sent odeee cd eres 15 | Cabbage (leaves).. ............. 92 
QAB ois cde cieeecsdees: Sees 16 | Cabbage (stem).................. 84 
RYO osisciccse vee eel eelsiss Coos seve 12 | Mushroom... ..... ..........65 96 
Rice. ..0:...cccea see . 18} Fongi.............0....... 86 to 95 
Beans (field)...... - 15] Potato........0 0 2... ce.eee el eee % 
Beans (kidney). 23 | Watermelon...................5 94 
ROAS.. dosivesaedisies Veco ee sees 14 | Cucumber................... 2... 96 
Tornipe? 03 oc. ose seee eens cesdes 88 | Vinegar plant................ .. % 
Carrots... ceccesscseeesscseceees 83 | Wheat flour....... ....... B to 16 
Ry@ Moul. ccs. cs sweeties cence: 14] Cocoa........... ese ceee ween ee 5 
Barley flour..................66. 14 | Manna.................. eee 10 
Maize flour...............0 ee eee 1B [BiGS. oes ces ccesieeenceeasiaes 21 
Indian corn flour................ 14} Plums.................... ween 5 
Oatmeal............eeeeee see eeee 14] Apples.......................008 80 
Wheat bread...... ....... Gooseberries............. - 8 
Rye bread........ Peaches........ veee 
Cane sugar... ws Egg, entire.................5.005 74 
Linseed cake................00006 MU ioe hos eth cine yeseeie ech s ae 87 
FIGSDs: (00 hototee ace wen veseiees os’ 77 | Blood. ................... 79 to 88 


A New Frictional Machine. 


At a recent meeting of the Liverpool Chemists’ Asso- 
ciation Dr. Symes exhibited and described Mr. Tuds- 
bury’s new double cylinder electric machine for the 
generation of frictional electricity. Itisa modification’ 
of the Wimshurst influence machine. Wimshurst’s 
machine, as our readers know, consists of two plates of 
glass, the surfaces of which are brought near together, 
but do not touch each other. They are caused to re- 
volve rapidly in opposite directions. The modified ma- 
chine of Mr. Tudsbury is made of ebonite, in the form 
of two cylinders, very much in appearance like two 
sieves revolving one inside the other, the sectors being 
placed transversely across the hoop. This machine, 
the smaller patterns of which would prove admirably 
adapted for medical use, is also fitted with a new dou- 
ble high tension discharge, whereby the length of spark 
obtainable is considerably increased. Glass machines 
all give positive electricity. The néw ebonite appara- 
tus will yield negative electricity in the same manner. 


342 


Scientific American. 


[JUNE 2, 1888. 


Natural Gas in China, 

The following abstract of an account given by Baron 
Von Richtofen of natural gas wells in China is given 
in the United States consular reports by Charles 
Denby, United States consul at Peking. These wells 
are found in Sz’chwan, near a town called Tsz-lin- 
tsing. In an area of twenty-seven li (9 miles) diameter 
salt wells are found. Tomake a well the Chinese use a 
long and elastic bamboo pole, supported in the middle 
by a cross piece, a rope made by coupling the ends of 
long (not twisted) slices of bamboo, and an iron instru- 
ment which weighs 120 catties (catty =11g lb.) The 
ropeis fastened on the thin end ofthe pole, and theiron 
on the end of the rope. Aslight up and down motion of 
the thick end of the pole makes the iron hop and bore 
a vertical hole with its broad, sharpened edge. The 
ground to be perforated consists chiefly of sandstone 
andclay. When a portion of the rock is mashed, clear 
water is poured into the hole, a long bamboo tube with 
a valvein the bottom is lowered, and the turbid water 
raised to the top. Pipes of cypress wood are rammed 
in to protect the sides of the bored hole and to prevent 
the water contained in the surrounding ground from 
getting access to the well; the pipes are attached to 
each other at the ends with nails, hemp, and tung oil. 


at least up to the time that Baron Richtofen wrote, a 
long column of fire rose from that pit, and it is consid- 
ered nearly impossible to stop the flame. 

The gas pits and brine pits are owned separately by 
corporations. The owners are subjected to the control 
of the government. The government monopoly is in 
the hands of the ‘‘ taotai,” who resides at the place. 
The salt works of Tsz-lin-tsing yield considerable rev- 
enue tothe government, and have besides enriched nuin- 
erous proprietors, and give occupation to a numerous 
population. The numberof “ fire pits” is twenty-four, 
and the salt pits are innumerable. Some of them do 
not enjoy the advantages of gas. The brine is evapo- 
rated with grass and wood. 

+ e+e ——__ 
2,500 H. P. CORLISS ENGINE, 

As illustrative of the progress of the Corliss system 
of engines we give an engraving, from Bngineering, 
showing a fine pair of compound Corliss engines lately 
constructed by Messrs. Douglas & Grant, of Kirkealdy, 
for the Mazayon Spinning and Manufacturing Com- 
pany. The cylinders are 40 in. and 70 in. in diameter 
respectively, and have a stroke of 6ft. The power, 
which amounts to 2,500 indicated horse power, is trans- 
mitted to the various lines of shafting in the mills by 


ent proprietors living on the stream, none of the pro- 
prietors can use the water for either irrigation or 
manufacturing, but for domestic purposes and water 
ing stock, one proprietor will be justified in consuming 
all the water. 

Twenty years’ use adverse to the right of another, 
will give the person so using the stream the right to 
continue the use, regardless of the other’s rights. 

And as to the division of water, every farmer who 
owns land situated: upon a stream has the following 
rights :. 

1st. To the natural flow of the stream. 

2d: That it shall continue to run in its accustomed 
channels. 

3d. That it shall flow upon his land in its usual 
quantity, natural place, and usual height. 

4th. That it shall flow off his land upon the land of 
his neighbor below, in accustomed place and at its 
usual level. 

These rights he-has as an incident to the property in 
his land, and he cannot be deprived of it by grant or 
description. 

If any farmer shall make any change in the natural 
flow of a stream to the material injury of any other 
owner situated upon it, or by any interference shall 


The inner width of the pipesis about 5 inches. As the 
work proceeds the pipes are rammed deeper, and a new 
one attached on the top; the rope, too, is made longer. 
At adepth varying from 70 to 100 chang (700 to 1,000 
feet) the brine is struck, and the well is fit for use. The 
brine is raised to the top, through long bamboo tubes 
and bamboo ropes, as described, by means of a horse 
whim, and then carried to large pans for evaporation, 
or led to them through bamboo pipes. 

Besides these wells there are others, which are bored 
to the depth of from 1,800 to 2,000 feet. At that dis- 
tance below the surface petroleum is struck. Immedi- 
ately on reaching it an inflammatory gas escapes with 
great violence. Work is now stopped, and.a wooden 
cap fastened over the mouth of the pit, perforated by 
several rows of round holes. In each of them a bamboo 
pipe is inserted, and through these the gas is led under 
the evaporation pans, The pipes ramify, and on each 
end a tapering mouthpiece, terminating in a small 
aperture, is attached. The gas is then used for evapo- 
rating the brine. 

The enterprising spirit which induced the Chinese to 
examine the ground at so great a depth is said to have 
had its origin in the drying up of a brine pit. The 
proprietor was in hopes-of meeting brine at a greater 
depth, but found instead the gas. 

When the country was infested with rebels during 
the Taiping rebellion, they removed the cap from one 
of the gas pits and set fire toit. Since that time, or 


IMPROVED 
ropes running off a fly wheel«30 ft. in diameter by 8 ft. 


6in. wide, and grooved for 38 ropes. This wheel weighs 
about 110 tons, and runs at 60 revolutions per minute, 
giving a speed to the ropes of considerably over a mile 
aminute. The crankshaft, made of Whitworth’s fluid 
compressed steel, is 25in. in diameter in the body and 
20 in. in the bearings. The steam pressure will be 100 
lb. per square inch. 
8 
Right to the Use of Water. 

The Legal Adviser, published at Chicago, gives its 

readers some information respecting water rights, 
which has been a source of great trouble and much 
litigation between neighbor farmers. 
. It isa general. principle, says the writer, that every 
owner of land upon a natural stream of water has a 
right to use the water for any reasonable purpose not 
inconsistent with a similar right in the owners of the 
land above, below, and opposite to him. Hé may take 
the water to supply his dwelling, to irrigate his land, 
or to quench the thirst of his cattle ; to use it for manu- 
facturing purposes, such as the supplying of steam 
boilers or the running of water wheels or other hy- 
draulic works, so long as such use does not sensibly 
and injuriously affect its volume. But this is a mere 
privilege running with the land, not a property in the 
water itself. 

Where the stream is small and does not supply water 
more than sufficient to answer the wants of the differ- 
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prevent the stream from flowing as it was wont to flow, 
he is responsible for the damage he may occasion. 
These rights are subject to the privilege of each one of 
the farmers to make a reasonable use of the water upon 
his own land, while it is passing along the same. It 
matters not what the source of the water may be, 
whether it be backwater or the flowage of the same, or 
the water of another stream. Still, a division of a 
stream may be made by the farmer, if it be returned to 
its natural channel before it leaves his premises. 


+0 
The United States Commissioner for Brussels, 


The Hon. John Bigelow was recently appointed 
United States Commissioner to the Brussels exposi- 
tion, and has sailed for Europe to take charge of the 
American exhibits at the Belgian capital and see that 
they are properly placed and classified. The exposi- 
tion will open on June 2, and close in November. The 
buildings and grounds cover 100 acres, and are said to 
exceed in size and grandeur those of any previous ex- 
position. Enormous temporary structures of brick and 
iron and a large permanent building of stone have 
been ereeted. A large portion of the exhibits are now 
in place. Owing to the delay of Congress in appro- 
priating $30,000 to pay for the supervision and care 
of the exhibits from this country, fewer manufacturers 
have sent articlesthan was expected. Every prominent 
industry will be represented, however. 
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GEORGE H. CORLISS. 

George H. Corliss, the inventor of the improvements 
in the steam engine that bears his name, and has won 
for him an enviable fame the wide world around, was 
born in Easton, N. Y., on June 2, 1817. His father, a 
physician, removed to Greenwich, N. Y., in 1825, and 
the son attended school there until he was fourteen 
years of age. 

He then found employment ina store connected 
with a cotton factory, as general clerk, remaining in 
this position for several years. His desire fora liberal 
education and his thirst for knowledge became so earn- 
est and engrossing that he resigned his situation and 
entered an academy at Castleton, Vt., where he faith- 
fully pursued his studies for three years. 

His academic days being completed, his next move 
was to establish a country store in Greenwich. The 
venture was more than successful, but young Corliss, 
weary of the monotony and limited sphere of his busi- 
ness, developed aspirations for a wider field of labor. 
During the later years of his residence in Greenwich, 
there were intimations of the inventive genius and me- 
chanical tastes that were to be the distinguishing fea- 
tures of his brilliant career. He was eighteen years old 
before he had ever seen the inside of a machine shop. 

The hour came, however, for action in the field for 
which he was especially adapted, and he was not 
found wanting. Greenwich is divided into two sec- 
tions by the Battenkill, and the only bridge that 
united the two parts of the town was carried away 
by a spring freshet. The result was a serious in- 
convenience to the town. The prominent 
citizens decided, at a meeting held for the 
purpose, that a temporary bridge was im- 
practicable, and adopted a plan for building 
a scow to ferry passengers and teams over 
the stream. Young Corliss, in spite of strong 
opposition, devised a plan for a _ bridge, 
raised $55, the necessary funds, by subscrip- 
tion, and, with the help of volunteer farm- 
ers and workingmen, completed a bridge in 
ten days that did excellent service for six 
months. 

Another occurrence showed more plainly 
the special field of Mr. Corliss’ inventive 
power. Boots and shoes were a prominent 
item of merchandise in his country store. 

He became impressed with the idea that 
machinery might be properly used in their 
manufacture. The result was the construc- 
tion of a machine for stitching leather ; this 
invention antedated that of the Howe sew- 
ing machine. While improving and devel- 
oping this machine, he commenced the 
manufacture of the tools required in its 
construction, and he was thus introduced 
into the machine shop, and the steam en- 
gine business was the result. ioe 

An important epoch in Mr. Corliss’ life 
occurred in 1844. He removed to Provi- 
dence, R. I., and became identified with, and 
finally the head of, the firm of Corliss, 
Nightingale & Co., and in 1848 he com- 
pleted and started a steam engine, embody- 
ing the essential features of the improve- 
ment he had designed. In the Corliss, engine the gov- 
ernor is connected with the cut-off, instead of the 
throttle valve. The governor does no work, but 
simply indicates to the valves the work to be done, 
thus by one feat of engineering skill obtaining two 
results—uniformity of motion’ and economy of fuel. 
The improvement was so great and so practical that 
the Corliss engine has obtained a unique position of 
its own. 

The Corliss Steam Engine Company wasincorporated 
in 1856, with Mr. Corliss for president. He was his own 
architect and engineer in designing and constructing 
the buildings for thefactory.. The grounds extend over 
more than nine acres, the buildings covering half the 
space, and the rest being devoted to lawns, drives, and 
ornamental shade trees. 

In 1872, Mr. Corliss was appointed commissioner for 
Rhode Island to the international exposition at Phila- 
delphia, and was chosen as one of the executive com- 
mittee of seven, to whom the preliminary work was in- 
trusted. In 1875, he submitted plans for the construc- 
tion of a grand central steam engine of 1,400 horse 
power, proposing not only to utilize it as the motive 
power for all the machinery to be exhibited, but also 
to make it an ornament to this department of the ex- 
position. After much delay and vexatious opposition, 
the plan was adopted. Every visitor tothe Centennial 
bore witness to the success of the experiment in the 
perfect adaptation to the requirements demanded, and 
also to the artistic elegance of its construction. The 
result was produced by the untiring energy and de- 
termination as well as the engineering skill of Mr. Cor- 
liss in devoting his personal attention to the construc- 
tion of the engine, and also to the faét that he con- 
tributed $100,000 to the work from his own private 
funds over and above the aid furnished by the commis- 
sion. Many wonderful and beautiful sights and scenes 
at the exposition will be forgotten, but long as life en- 


dures will memory bring back the thrilling moment 
when the Corliss Centennial engine, like a being en- 
dowed with life and touched by a magic wand, com- 
menced its movement for the day, and did its work 
with an almost human intelligence. 

Mr. Corliss gave his busy brain no rest. Some of his 
later inventions are a machine for cutting the cogs of 
bevel wheels, an improved boiler with condensing ap- 
paratus for marine engines and pumping engines for 
water works. 

The last three years of Mr. Corliss’ life were occupied 
with the invention and construction of special machin- 
ery to be used in the manufacture of steam engines, 
with the firm conviction that he would thus be enabled 
to lessen the cost to the purchaser. In this plan seve- 
ral of the mechanical operations on each piece of ma- 
chinery are carried on and completed with one adjust- 
ment and one set of tools. In order to make the plan 
successful, a number of pieces of the same shape must 
be manufactured. The inventor’s purpose was to ex- 
tend his business sufficiently to be able to keep special 
machines busy all the time on every detail, and to ac- 
complish this aim he perfected an organization by 
which three large engines can be turned out every ten 
hours, complete in all their intricate parts. 

His plans were at length completed to his entire sat- 
isfaction, the reorganization of his working force was 
adapted to the new methods of handling material from 
the time it entered the works until it was finished, and 
the special tools were ready to commence their task at 
the master’s call. But he was not destined’ to behold 
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the active operation of his latest invention—the tri- 
umph of his art. In the midst of his honorable career, 
in his golden prime, he passed away on February 21, 
1888, in his 7ist year, having lived a little beyond the 
threescore and ten years allotted to man. 

Mr. Corliss received many proofs of the high appre- 
ciation in which his important inventions were held. 
He won the highest competitive prize at the Paris Ex- 
position of 1867. The Rumford medals were awarded 
to him in 1870 by the American Academy of Arts 
and Sciences. He received the Grand Diploma of 
Honor from the Vienna Exposition of 1873, although 
not an exhibitor. ‘In 1878 the Institute of France gave 
him the Montyon prize, the highest honor for mechani- 
eal achievement. In 1886 the King of Belgium made 
him an officer of the Order of Leopold. 

On the other hand, he had the usual experience of 
inventors. Obstacles beset his path. There were con- 
flicting interests, competition, deeply rooted prejudices 
to overcome ; vexatious lawsuits were forced upon him, 
continuing for fifteen years, and costing him $100,000, 
but ending in a full vindication of his claims. 

Strength and tenderness were the distinguishing fea- 
tures of Mr. Corliss’ character. .The strength was ap- 
parent to all, the tenderness found its fullest expression 
in domestic life. He sought with conscientious purpose 


to find out what was right, and, when his mind was. 


made up, Reld to the courage of his convictions, swerv- 
ing neither to the right nor left. As a matter of prin- 
ciple, he threatened to stop the running of the Centen- 
nial engine, if the exposition were open on Sunday, 
and he carried his point. He refused to countenance 
corruption and bribery in accomplishing his purposes. 
He made large contracts to build engines for the gov- 
ernment during the civil war, and waited seven years 
for his pay, with a heavy loss of interest, rather than 
condescend to give retainers for the influence of Wash- 
ington lobbyists. 
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The sunny side of Mr. Corliss’ character found its 
highest expression in his home, the beautiful home in 
whose structure, convenience, and ornamentation every 
resource of his inventive genius found expression. Here, 
in the society of his wife and daughter, he passed his 
happiest hours. This man of strong will and stately 
mien was tender, chivalrous, loving, and beloved. 

Mr. Corliss spared neither pains nor expense in carry- 
ing out his plans, cost scarcely entered into the calcu- 
lation, if it insured success. He also contributed gen- 
erously to religious and charitable institutions. 

Mr. Corliss was of a modest and retiring nature, and 
rather avoided than sought after the public prominence 
he might have attained. He was, however, in the 
State Senate in 1868-70, and was a presidential elector 
in 1876. He refused the nomination.of mayor and 
governor. 

In a handsome tribute to his memory, the London 
Engineering says as follows: ‘‘By the death of George 
Henry Corliss, America has lost the best known en- 
gineer she has ever produced. In all the countries of 
the world where steam engines are employed the name 
of Corliss has been heard, and ranks next in familiarity 
to that of Watt. Indeed, it has become so much a part 
of our technical vocabulary that many engineers will 
learn with surprise that little more than a month ago 
the owner of it was not only alive, but was the active 
head of the Corliss Steam Engine Company, of Provi- 
dence, R. I. Many men verging on middle age found 
the Corliss engine an established fact when they entered 
on their apprenticeship, and hence they have been 
disposed to class its invention with the 
events of ancient history, and its inventor - 
with those who are either dead or superan- 
nuated. There could, however, be no greater 
mistake. Mr. Corliss has, it is true, passed 
away full of years and honors, but he was 
busy up to the last week of his life witha 
new Pawtucket pumping engine, and with 
the reorganization of the factory with which 


he was connected.” 
rt 0 


Fabulous Astronomy. 

The stars have always had a great influ- 
ence upon the imagination; so the progress 
of astronomy through the ages gives us a 
faithful image of the conquests of the hu- 
man mind. We propose now to study the 
beginnings of astronomy, which are, as it 
were, the alphabet of that science. 


DIVISION OF TIME. 

We have watches, clocks, and calendars in 
profusion; but our primitive ancestors had 
nothing that permitted them to measure 
time--nothing at least but the sun and 
moon, which still serve our rustics to some 
extent, but so slightly that the bell is called 
upon to make known the principal divisions 
of the day to laborers in the fields. The 
course of the sun gave the succession of the 
days, and the lunations indicated the 

“months. As for the seasons, at the renewal 
of the year, there was at first no rule that 
permitted of forming a calendar. Primitive 
man was therefore his‘own astronomer, and 

the various systems proposed in ancient times vividly 
reflected the temperament of their authors. 

The darkness of night exerted a sort of terror on the 
mind of our ancestors. Just as material existence suc- 
ceeds nothingness (which it is also followed by), just so 
does day succeed night, which is the origin of time, as 
winter is that of the year. The Ostiaks of the Yenisei 
reckon their years by snows, and the Iroquois of North 
America by winters. The Numidians, the Gauls of 
Cesar, and the Germans of Tacitus reckoned ‘the 
diurnal periods by nights. In the north principally, 
night had considerable importance, and the Scandi- 
navians possessed the best connected and most poetical 
ideas. Day was the son of Nott, “night.” The latter 
proceeds first, says a passage of the Edda, mounted 
upon his horse Rinfoxe, ‘‘ice mane.” Every morning, 
on finishing his career, the courser sprinkles the earth 
with the drops of foam that fall from his bridle, and 
that is dew. Day follows, mounted upon Sinfoxe, 
‘luminous mane,” and his mane illuminates the air 
and earth. These peoples believed also that the 
longest night, that of the winter solstice, was the pro- 
genitor of all the others, and that the world was created 
during such a night. That is why it was called the 
“mother night.” It was the greatest holiday of the 
year, and, at the same time, the origin of the new year. 
It was styled also Juul,* the present name of Christ- 
mas, which has replaced it. 

The Chaldeans said that the world began at the 
autumnal equinox, when the night becamelonger than 
the day. 

In the seventeenth century, the French tribunals 
were still giving orders to ‘* put in an appearance within 
fourteen nights.” The Englisit say ‘‘fortnight,” an 
abbreviation of ‘fourteen nights,” to designate the 
‘two weeks’ interval which is improperly called in 


French quinze jours. 
* English, Yule. 
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CURIOUS IDEAS ABOUT THE MOON. 

The phases of the moon have been much remarked, 
and the cycle of these various appearances is short 
enough to favor that convenient division of time which 
was the ancient month, and which still serves the 
Israelites and Mussulmans for their calendar. When 
the Indians of several tribes united for some enter- 
prise,,the signal for the rendezvous was usually a full 
moon designated a long time in advance. 

The beautiful moonlight of countries that have a 
usually pure atmosphere offered an invitation to games 
and festivities. The new moon interrupted the merry- 
makings, which were resumed with greater spirit 
when the thin silver crescent was observed after sun- 
set. The ancient Peruvians said that the moon was 
dead during the three days of its invisibility. The 
Khasias of the northwest of India think that the sun 
burns it up. Several savage peoples believe that they 
see in the lunation a quarrel between the sun and the 
moon (which to them are husband and wife), passing 
monthly through the same phases. The moon grows 
from new moon to the full, then wanes; the same is the 
case with its domination; finally, the sun triumphs 
and swallows its adversary, whose head it spits into the 
heavens. The ancient Slavonians believed that the 
moon, having been untrue to her husband, with the 
beautiful Venus, was condemned to wander in the 
heavens. The Dakota Indians think that the moon at 
its waning is eaten by little mice. The Polynesians 
believe that it is devoured by the spirits of the dead. 
The Hottentots say that it wanes when, suffering from 
a headache, it puts its hand to its forehead and hides 
the latter from our view. The Eskimos imagine that 
the moon, harassed by fatigue and hunger after fipish- 
ing its journey, retires for a moment to take rest and 
food. .Its apparent corpulence after its reappearance 
shows with what avidity it has fed. 

The spots on the moon have attracted attention and 
stirred the imagination in all ages. There is probably 
no country in which an imaginary picture has not been 
seen in the disk of our satellite; and yet, among the 
various figures that are thought to be seen in the moon, 
two principal types seem to prevail, according to a cer- 
tain geographical distribution. In Eastern Asia, the 
common vision is that of a hare or rabbit. The Chinese 
imagine that they see a rabbit seated upon its haunches 
before a mortar and pounding rice, after the manner of 
the country. The Hindoos see a hare or a squirrel, 
and they call themoon the hare or squirrel carrier. 
The Siamese see the figure of a hare in the moon; al- 
though some distinguish therein a man and woman 
cultivating their field. 

[Albertus Magnus thought that the form of the spots 
represented a lion with his tail toward the east and 

_his head to the west; others have thought it to be 
much more like a fox.] 

Among many of the Indian tribes of North America, 
the hare is the symbol of the moon, as the jaguar is 
that of the sun. The Mexicans maintained that there 
was a rabbit in the moon’s disk, and this was connected 
with one of their myths. In Central America, the 
moon is figured upon certain structures as a pitcher, or 
as a spiral shell whence a hare is emerging. 

[According to Iroquois tradition, an old woman 
gifted with the power of divination was unhappy be- 
cause she could not also foretell when the world would 
come to anend. For this, she was transported to the 
moon, where to this day she is seen weaving a forehead 
strap. As once a month she stirs a kettle of hominy, 
an ever-present cat unravels her net, so her work will 
never be finished. ] : 

When we pass from North to South America, the 
image placed by popular belief on the globe of our 
satellite undergoes an entire change, and the hare and 
rabbit give way to a human figure. The Incas relate 
that a courtesan, promenading on a moonlight night, 
was taken with the beauty of the star, and, wishing to 
own it, rushed toward it in order to embraceit. The 
moon clasped her with a vigorous movement, and still 
holds her. 

In the Samoan Archipelago they distinguish a 
woman and her child, who have been transported to 
the moon. On the Book Islands, men are seen in the 
moon, and at Timor, an old woman spinning. The 
principal African nations, especially those of the south, 
distinguish a human face. 

The ancient Scandinavians connected the spots on 
the moon with a legend: ‘‘ Mane,” says the Edda, 
“regulates the course of the moon and its different 
quarters. One day he carried off two children, Bil 
and Hiuke, as they were coming from a fountain carry- 
ing a pitcher suspended from a stick. These two 
children have not left the moon, asevery one may see.” 

(To the poets, the spots represent the boy Endymion, 
whom Diana loves so well that she carries him with 
her. ] 

In the explanation of the Eskimos of Greenland, 
Anninga, the moon, brother of the beautiful Malina, 
the sun, was one day chasing his sister, and was about 
reaching her, when she turned, and, with her fingers all 
black from the soot of a lamp, besmeared the face and 
clothes of Anninga, who has always carried the marks 
thereof. 


The Khasias, who think that the moon is burned 
every month by the sun, see in the spots on its disk the 


ashes resulting from such combustion. 


[The Jews have some Talmudical story that Jacob 
is in the moon, and they believe that his face is 


visible.] 


The Greek vision of a maiden’s face has been trans- 


mitted to the Latin nations. Peoples of German origin 


incline more to the image of a little man bent under 
the weight of a burden. Shakespeare speaks several 
times of a man near whom is observed a dog and a 


bush.* 

In France, according to locality, the peasants think 
they see in the moon the figure of the traitor Judas; 
Judas hanging from an elder tree branch; Jean de 
Navets, wheeling his barrow full of stolen turnips ; the 


fratricide Cain resting upon his spade and looking at 


the innocent Abel lying at his feet;+ a peasant guilty 


of having cut wood on the domains of his lord, and 
snapped up by the moon ; a peasant who went to fence 


his field in on Sunday, and who was condemned to 
freeze in the moon, loaded down with a fagot of thorns; 
a hunter and his dog; a she goat and her keeper, who 
is miJking her near a bush, and always with the ever- 
lasting fagot. 

[Another and very ancient superstition is that the 
lines and spots on the moon’s disk are the figure of a 


man leaning on a fork, on which he carries a bundle of 


thorns or brushwood, for stealing which, on a Sunday, 
he was confined in the moon—a belief probably based 
on the account given in Numbers xv. 32 of a man who 
was stoned to death for gathering sticks upon the 
Sabbath.] 

It is unnecessary to say that with a good telescope 
we perceive simply luminous and dark areas, and 
detect mountainous regions and craters of extinct 
volcanoes. Some astronomers find a great resemblance 
to the tail of a peacock, or to the appearance ex- 
hibited by powdered plaster, irregularly arranged and 
thoroughly wet, upon which the sunlight is falling. 

During eclipses of the moon, men of ancient times 
experienced the greatest fear. Total eclipses of the 
sun are very rare. There occurs but one at the most 
per century, in a given place, and it lasts hardly five 
minutes. The partial eclipses of this star produce no 
more effect than an interposition of the clouds, so that 
such phenomena occurred without exciting attention. 
The same was not the case with lunar eclipses, which 


take place at the moment of the full moon. As our 


satellite is then visible all night if the heavens are clear, 
we easily follow the changes that occur on its disk. 

When the moon was eclipsed, the Incas believed it to 
be sick. Assoon as it began to be observed, a feeling 
of inquietude prevailed. If it entirely disappeared, it 
was the sign of certain death. It could no longer sus- 
tain the heavens, it would fall upon the earth and 
crush poor mortals, and the earth would end. So, as 
soon as one of these eclipses was seen, the dates of which 
were unknown, every one grabbed whatever instru- 
ment he could puit-his hands upon—drums, trumpets, 
kettles—and made a frightful noise. Dogs were tied 
up and whipped in order to make them how! dolefully, 
under the belief that the moon loves theseanimals, and 
that, touched by their groans, it would make an effort 
to revive. It is probably for this reason that we say of 
a dog barking at night that he is baying at the moon. 
Did the Greeks of classical antiquity speak otherwise 
of Diana, the huntress ? 

In Peru, during lunar eclipses, the nen, women, and 
children ery in deafening unison, ‘‘Mama quilla, 
mama quilla!” ¢. e, ‘‘mamma moon,” supplicating 
the celestial powers not to let them die. When the 
light returns, they praise the great god Pachacamac, 
the upholder of the universe, who has cured the moon, 
and, through this, has pre®ented it from putting an 
end to the existence of men. 

The Huron and Carib Indians had about the same 
ideas. The terrible Carib demon Maboya, who is the 
author of frightful apparitions, sickness, thunder, and 
tempests, tries to devour thestar of night. In order to 
put the monster to flight, a great racket was made by 
striking pieces of bark, drums, and kettles, and es- 
pecially by shaking the maracas (gourds containing 
pebbles). The Caribs, young and old, men and women, 
then danced all night, jumping with the feet joined, 
one hand upon the head and the other upon the but- 
tock, without singing, but uttering mournful and terri- 
ble cries. Those who had begun to dance were obliged 
to continue until daybreak, without daring to quit, no 
matter what the necessity. Meanwhile, a girl shook a 
gourd containing some pebbles, and tried to attune her 
coarse voice to this tiresome racket. 

The Eskimos hide their provisions and close their 
dwellings, for fear thatthe sunormoonmayente: The 
men utter cries and strike resounding blows, ana the 
women pull the dogs’ ears. If these animals howl, tha 
end of the world is not yet.near, since they existec. 
before man and have a much more certain presenti- 
ment of the future. 


*See Midsummer Night’s Drean, act iii., scene i., and,Tempest, act ii, 
scene ii. 


+This is the Italian idea, too. Dante, in the Inferno, describes the 


moon by the periphrasia, ** Caino ¢/e spine.”’ 
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[Whenever there is a lunar eclipse, the Odjibway 
Indians say gisiss nibo, “ the moon is dying.” ] 

Some South: American tribes think that, during 
eclipses, the moon is devoured by a gigantic dog. The 
Guaranis think that the animal is a jaguar, and the 
ichthyophagous Makahs of the strait of Fuca think it is 
a shark that does it. On such occasions many tribes 
shoot arrows into the air in order to drive away the 
pretended enemies of the sun and moon. This recalls 
an exploit of Alphonso VI., King of Portugal (1664), who, 
learning that a comet, the precursor of the death of a 
sovereign, had been observed in the heavens, ran out to 
look at it, and, after insulting it, shot atit with a pistol 
several times ! 

The Scandinavians had pretty much the same ideas. 
The moon and the sun, Mane and Sunna, which are 
brother and sister, are walking fast, pursued by two 
terrible wolves ready to devour them. The most 
dreaded one is Managarmer, a monster who fattens 
upon the substance of moribund men, and sometimes 
eats the moon and spills blood in the heavens and air. 

Despite the relatively advanced state of astronomy 
among the Hindoos, this people preserves in the 
heavens the head and tail of a dragon that tries to 
devour the sun and moon during eclipses. These are 
the two nodes of the lunar orbit upon the ecliptic. The 
duration of the revolution of the line of the nodes is 
still called the draconic period. 

We find an analogous tradition among the Hebrews. 
The author of the Apocalypse represents to us adraped 
woman in the sun who has the moon under her feet, 
and,who wears a diadem surmounted with twelve stars. 
A seven-headed dragon, capable of carrying along with 
its tail a third of the stars of the heavens, is waiting .to 
devour the fruit that this woman is going to put into 
the world. 

In the popular beliefs of Sumatra and Malacca, the 
darkening of the star is caused by a great serpent, 
which encircles it in its coils. The Alfourous of Ceram 
believe that the moon is asleep during eclipses, and 
they beat a drum in order to awaken it. The Siamese 
still think that eclipses are caused by the malignity of 
a dragon that devours the sun or moon. They there- 
fore make a great din with stoves and kettles in order 
to drive this pernicious animal away. The learned 
understand these phenomena, and know that they can 
be foretold and their return be calculated. The same 
is the casein China; butin this eminently conserva- 
tive country, the very court and authorities of the em- 
pire have indefinitely perpetuated the traditions of 
primitive times. An eclipse of the sun was a warning 
to the emperor to examine his faults and make amends 
for them. If the phenomenon was announced by the 
official astronomer, news of it was given throughout 
the empire, and the court prepared for it by fasting and 
seclusion. On the day fixed, the phenomenon was every- 
where awaited with anxiety. As soon as the star 
began to be observed, or, to use the Chinese expression, 
as soon as it began to be eaten, the emperor himself 
gave the alarm by beating ‘‘ the roll of wonder” on the 
thunder drum. The mandarins, who had come with 
their bows and arrows ‘to assist” the eclipsed star, 
shot into the air uninterruptedly. The educated 
Chinese know that these are but forms, but the super- 
stition still prevails among the masses, who fallon their 
knees at the beginning of an eclipse, strike the earth 
with their foreheads, and make a great noise with 
drums and gongs in order to deliver the star from the 
dragon that threatens to devour it. 

The Greek and Latin authors (Plato, Pliny, Livy) 
tell us that a great noise was made during eclipses. 
The early Christians rang bells, not only during storms, 
but during eclipses also, in order to war against the 
action of malevolentspirits, and to repulse, according to 
the consecration of the priest, the darkness caused by 
phantoms (umbra phantasmata), a relic of the dark 
genii that devour the moon. 

(To be continued.) 
ee 
Trained Mechanics. 

It is a notable fact, and one, too, not generally 
known, says the Industrial World, that some of the 
‘best all-around” mechanics, 7. e., those who can turn 
their hands to all kinds of general machine work, are 
men who learned their business in small shops, where 
all sorts and all classes of work aredone. An ingeni- 
ous, thinking man placed in such a shop has the beat 
possible chance to develop all the talent there is in 
him. The hundred and one odd jobs required to be 
done will cause him to devise ways and means, and 
“to think,” and in these ways he will grow to be a 
man fertile in resources, dexterous in touch, and ready 
for nearly any kind of work which may come along. 
Now mark the difference: A man trained in a large 
shop, with its score or more of departments, learns or 
works through as a rule one, two, or three different de- 
partments, of course becoming an expert in the several 
branches; but should occasion arise for him to do 
some particular work of which he has but a slight 
knowledge, he is out of his latitude, and makes poor 
progress, simply because he has not done all kinds of 
work; while the man trained in the small shop can 
adapt his hand to almost anything which turns up. 
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EXPERIMENT IN CAPILLARY ATTRACTION. 
T. O’CONOR SLOANE, PH.D. 

Few subjecis are so fertile in simple experiments, 
requiring little or no special apparatus, as capillary 
attraction. Faraday, who was unrivaled asa popu- 
lar lecturer, continually employed the simplest possi- 
ble methods of illustrating the action of this subtile 
force. One of the most striking he performed thus: 
A pile of salt was placed upon a plate. The lecturer 
then poured into the plate a saturated solution of 


EXPERIMENT IN CAPILLARY ATTRACTION, 


salt in water. The solution was colored to make it 
easily visible. As it was poured about the base of the 
salt, it was drawn up through the pores existing be- 
tween the grains. By the operation of capillary force 
the colored solution gradually rose upward, coloring the 
salt as it ascended. 

The clew to the success of this experiment is in the 
use of the salt solution instead of plain water. Were 
the latter used, it would rapidly disintegrate the pile 
of salt, by dissolving it. With the saturated solution 
the solid salt is quite unaffected. 

In the illustration is shown a modification or devel- 
opment of this experiment. The apparatus required is 
a little more extensive, as, in addition to the plate, a 
glass funnel and an India rubber balloon are needed. 

The balloon should be inflated to its largest size and 
kept so for some time, so as to stretch the rubber well. 
This is to enable it to fill at low pressure. The glass 
funnel should be as large as possible, as the demonstra- 
tion is more satisfactory when executed on 
a large scale. 

The funnel is filled with perfectly dry salt, 
well pulverized, which is pressed in as hard 
as possible. The funnel is completely filled 
with it, when supported mouth upward. 
The filling may be carried a little above the 
rin. The plate is then placed over its 
mouth so as to bear against the salt, and 
the whole is inverted. The object is to so 
conduct the operation that the salt shall not 
settle down or change its position, but shall 
remain in close contact with the walls of the 
funnel. All these precautions are quite es- 
sential to success. 

The mouth of the balloon, whence the air 
has been expelled, is now sprung over the 
open end of the funnel as shown in the cut. 
It is not necessary to tie iton. The balloon 
must, of course, be perfectly empty. 

The plate, funnel, and balloon are now 
ready for the experiment. A saturated solu- 
tion of salt should have been prepared. 
This is made by shaking in a bottle an ex- 
cess of salt with water. As salt is more solu- 
ble in cold than in hot water, this operation 
must be done at ordinary temperatures. As 
coloring matter, a little ferric salt with sul- 
phocyanide of ammonium may be added, 
or any ink that is soluble in water may 
be used. 

The solution is now poured into the plate 
80 as torise above the edge of the funnel and 
keep it immersed. It at once rises through 
the salt, coloring it as it ascends. As fast as 
it rises, it of course leaves the plate. Hence 
the experimenter must make repeated addi- 
tions of solution. As the fluid rises, it drives 
out the air before it. This would escape 
from the mouth of the funnel. But the bal- 
loon which has been placed there intercepts 
its escape. The air enters and rapidly inflates it. The 
pressure thus produced is slight. It cannot do more 
than just fill-the balloon. It cannot distend it But 
by having the balloon well stretched, its inflation can 
be made quite conspicuous. 

If, by settling, the salt has left any space between 
itself and the walls of the funnel, the possible pressure, 


slight at the best, will be greatly diminished. If the 
balloon exerts the least back pressure, air will bubble 
out of the weak spots around the rim of the funnel. 

By substituting a cone of porous clay for salt, a more 
permanent apparatus could be readily constructed. 

+0 
AN IMPROVED BOLT. 

An improved bolt or separator for cleaning bone 
black and other dry pulverized or powdered sub- 
stances is illustrated herewith, and has been patented 
by Mr. George D. Murdoch, of No. 523 Clinton Street, 
Brooklyn, N. Y. Within a main cylindrical casing, 
having preferably a conical top and bottom, a small 
interior cylinder is centrally and vertically- supported, 
beneath a hopper secured to the top of the casing, 
there being a slide in the bottom of the hopper to 
regulate the amount of material passing into the cas- 
ing. The central cylinder has a solid conical cap cover- 
ing its top, and is made of wire gauze or other open 
material, an aperture being formed in one side, above 
the center, in which a pipe is entered connected with 
any pressure blower, making this cylinder an air flue. 
Opposite the entrance of the pipeand surrounding it is 
a plate attached to the screen of the cylinder, where- 
by the air entering is disseminated throughout the 
cylinder, instead of being concentrated at one point. 
A second gauze cylinder surrounds the central one, the 
space intervening containing coils of wire, to act as 
deflecting rods and break up the material should it 
enter from the hopper in a mass. This outer cylinder 
is attached at the top to the upper cone, below the cap 
of the inner cylinder, so that material fed from the 
hopper will be guided into it by the cap, and extends 
downward below the inner cylinder, being provided at 
its base with an outlet pipe through one side of the 


‘lower conical head. The mouth of the pipe entering 


the inner cylinder from the pressure blower has a ver- 
tical semicircular partition, through which passes one 
end of atube, that extends down through the inner 
cylinder, and below the bottom of the outer gauze 
cylinder, to a point just above the outlet pipe at the 
bottom of the cone-shaped lower end of thecasing. In 
operation, as the air is forced through the meshes of 
theinner cylinder upon the material as it is dropped 
down over the spirals in the outer cylinder, the dust 
from the material is blown through the gauze meshes 
of that cylinder into the space between it and the outer 
casing, whence it falls to the outlet pipe at the bottom 
and is driven out. The material that is cleaned and 
separated by the blast as it passes over the spirals drops 
to the bottom of the outer gauze cylinder, and is thence 
conveyed by its outlet pipe to any convenient point. 
Our illustration shows one large bolt and three smaller 
ones arranged in connection with each other according 
to this construction, it being obvious that a number of 


MURDOCH’S BOLT FOR CLEANING DRY PULVERIZED OR POWDERED 
SUBSTANCES. 


successive bolts can be thus employed for the separa- 
tion of material into different degrees of fineness 
according to the fineness of the meshes in the 
cylinders. 
—_— +0 
THE South African diamond fields last year yielded 
gems valued at over $20,000,000. 
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AN IMPROVED NIGHT LAMP. 

An invention providing means for regulating the 
flame of a lamp, so that when not in use the flame may 
be lowered and raised as required, has been patented 
by Mr. Theodor Bergmann, of Gaggenau, Baden, Ger- 
many, and is illustrated herewith, Figs. 1 and 2 being 
sectional views, and Fig. 4 showing its application as a 
cigar lighter. The invention consists of a regulating 
sleeve applied to the wick tube, which is secured to a 
top plate over the burning fluid by a thimble screwing 
into a bushing. Upon the wick tube is a sliding sleeve, 


BERGMANN’S “ALADDIN” LAMP, 


A, to which is secured a downwardly extending rod, B, 
passing througha tube in the fount, and carrying at its 
lower end a weighted block, D, adjustable on the roi 
by ascrew thread. Near the angle of the bent part of 
the rod is a stop device, C, adjustable by means of a set 
screw, whereby the vertical movement of the rod is 
limited, and this:may also be effected by adjusting the 
weighted block,!when the stop device may be dispensed 
with. When the lamp is raised by the hand the weighted 
block drops so as to depend partly below the base, 
drawing down the sleeve to bring it even with the top 
of the wick tube, thus causing the flame to enlarge and 
rise up through the opening in the top of the hood. 
Upon placing the lamp on any suitable resting place, 
the depending block strikes thereon and rises, pushing 
up the sleeve by means of the connecting rod past the 
flame, so as to lower the flame without extinguishing 
it. The degree to which the flame is to be enlarged or 
lowered may be regulated by adjusting either the block 
or the stop device. It is said that large 
quantities of these lamps have been sold in 
the European markets. 

For further particulars with reference 
thereto, address the owners, Gaggenau Iron 
Works, Baden, Germany. 


oe 


The Great Yellowstone Geyser Now Active. 


A dispatch to the Chicago Tribune says 
the Excelsior geyser in the Yellowstone Park 
isin operation. This geyser is in the great 
middle geyser basin, close to Fire Hole 
River. Itisin the form of an immense pit 
320 feet in length and 200 feet wide, and the 
aperture through which it discharges its 
volume of water is nearly 200 feet in diame- 
ter. Its general appearance is that of a 
huge boiling spring, and for many years its 
true character was not suspected. Its first 
eruption occurred in 1880, when it revealed 
itself as a stupendous geyser. The power 
of its eruptions was almost incredible, send- 
ing an immense column of water to heights 
of from 100 to 300 feet, and hurling with 
it rocks and bowlders of from 1 to 100 
pounds in weight. Its present eruption is 
said to be a repetition of that of 1880. It 
is throwing its volumes of water 300 feet 
into the air, and Fire Hole River is reported 
to have risen two feet from its rushing 
floods. This is now-conceded to be the 
most powerful geyser in existence. 


2+ 2 


The Edison Photophone. 


The editor of the Western Electrician 
thinks the Edison photophone possesses 
such vast possibilities and its achievement 
has awakened an enthusiasm which has 
not been manifest since the introduction of the 
telephone. It may, he thinks, serve a thousand 
different purposes. It may aid the business man 
throughout the working hours and charm him in his 
leisure moments. Employed as it can be for both 
pleasure and business, it may revolutionize life in both 
these aspects. 
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ENGINEERING INVENTIONS. 


An indicator for boiler feeds has been 
patented by Mr. William H. Rodgers, of Whitestone, 
N. Y. It has an alarm mechanism normally held set by 
a fusible plug, two signal disks being arrunged in con- 
nection therewith, 80 mounted that when the pump or 
injector is working, the safety disk will be exposed and 
the danger disk covered, and vice versa. 


A fire extinguisher for railroad cars 
has been patented by Mr. George W. Oborn, of Colum- 
bus, Ohio. The invention consists in connecting the 
stoves and lamps with a tank of fire extinguishing 
liquid, and the tank with the air brake drum or 
cylinder by a valved pipe, so that in case of accident 


compressed air will force the extinguishing liquid upon: 


the fire. 


A car heating and ventilating ap- 
paratus has been patented by Mr. Jacob T. Earnest, of 
Jacksonville, Fla. In combination with an air blower 
and closed water tank with spray pipes, the invention 
covers various other novel features of an apparatus for 
supplying railroad trains with pure air, either heated or 
cooled, and suitably moistened, while also removing 
the vitiated atmosphere. 


A draw gear for railway cars has been 
patented by Mr. Chas. H. Starr, ot Logansport, Ind. 
It consists essentially of a pairof flanged channel 
irons, in the flanges and sides of which are transverse 
gains or slots to receive the bolts by which the draw 
spring cage and the bolster bearing are bolted to posi- 
tion, the channel irons being arranged for connection 
with the draught sill. 


A rail joint has been patented by Mr. 
John V. Koss, of North Yakima, Washington Ter. It 
consists of a chair having a fixed rail and sliding rail 
sections, with intervening spring joints, and other 
novel features, to provide for the expansion and con- 
traction of the rails, and has especial reference to keep- 
ing switch rails in order, and preventing them from 
becoming jammed and out of order. 


A railway signal has been patented by 
Mr. Charles D. Tisdale, of Boston, Mass. It is a sema- 
phore, to be operated by a weight under control of an 
electro-magnet, a hollow post being adapted to contain 
the operating mechanism of the semaphore, a lamp 
being supported by the post to throw light through 
windows of the semaphore arm, while there is a remov- 
able handle for turning the shaft and winding the 


weight cord. 
—_—_—_-o¢—____ 


MISCELLANEOUS INVENTIONS. 


A cough mixture has been patented 
by Mr. George Wood, of Crawford, Col. It consists of 
extract of blood root, essence of anise, essence of sassa- 
fras, essence of lobelia, and other ingredienig, com- 
pounded and administered in a special manner set 
forth. 


A clasp has been patented by Mr. 
William Bloomberg, of New York City. The inven- 
tion consists in a peculiar form of blank employed in 
constructing the main jaw of theclasp, for holding sus- 
penderends without stitching, and uniting them to the 
suspender buckle. 


A ship’s log has been patented by Mr. 
Oscar Kustel, of San Francisco, Cal. This invention 
covers & novel construction and combination of parts 
in a device wherein the distance sailed or steamed by a 
vessel in a given time will be recorded in knots, and the 
record will be open to inspection at all times. 


A handkerchief holder has been pa- 
tented by Mr. Stephen M. Griswold, of Brooklyn, N. Y. 
This invention provides an article in the form of a 
brooch, with a pin, to hold a handkerchief as in a clasp, 
while the device may be made in gold or silver or other 
material to make an attractive ornament. 


A collar and cuff drier and dampener 
hasbeen patented by Mr. John G. Dixon, of New York 
City. This invention provides means whereby collars 
and cuffs may be carried in quantities through a suit- 
able heated chamber, and subject toexposure equally 
on both sides, and afterward be automatically 
sprinkled equally on both sides, ready for ironing. 


A thill coupling has been patented by 
Mr. Joel S. Pardee, of New Troy, Mich. It is a simple 
and inexpensive coupling which may be quickly en- 
gaged with or disengaged from a stud on a vehicle thill 
or pole, to allow either thills or a pole to be used for 
harnessing one or more horses, while also arranged to 
be aneffective anti-rattler. 


An automatic weighing scale for 
liquids has been patented by Mr. Paul Witteck, of 
Butler, N. J. It hasa reversible measure, with means 
for automatically supplying the matter to be weighed to 
the measure and automatically emptying the measure 
when filled, the invention covering various novel 
features of construction and the combination of parts. 


A cork holder for bottles has been pa- 
tented by Mr. William Beardsley, of Beacon, Iowa. It 
consists of a cap piece with an enlarged central portion 
to form a cap or hood over the cork, and with opposite 
side arms or extensions adapted to engage a compen- 
sating neck band, which may be arranged around bottle 
necks of different sizes. 


A method of manufacture of felt 
hats, caps, etc., has been patented by Mr. Frederick 
W. Cheetham, of Hyde, Chester County, England. It 
consists in first forming the complete body or form ac- 
cording to whether it is to be soft or stiff, then working 
or felting a covering of fine short staple wool upon the 
coarser body, finally finishing it. 


A sweat pad has been patented by Mr. 
Charles J. Gustaveson, of Salt Lake City, Utah Ter. 
It has one or more openings or slots extending through 
it, combined with a hook having both ends made alike, 
and adapted to have either end seated in the slot, to 
constitute a reversible pad for protecting the neck and 
shoulders of a draught animal. 


A sewing machine has been patented 
by Mr. Charles P. Bostian, of Milton, Pa. Two needles 


are carried by the needle bar at an angle to the width of 
and both entering the same race, with mechanism for 
bringing the points of the needles into position within 
the race for the single shuttle to take both loops, thus 
making simultaneously a double row of stitches. 


A wall covering composition has been 
patented by Mr. Carl Straub, of Syracuse, N. Y. It 
is made of wood fiber, cement, and a hardening acid, 
compounded in proportions and manner described 
to make a composition only about half as heavy as 
mortar, but more elastic, and of uniform density or 
hardness. 


A button machine has been patented 
by Mr. Albert Wittig, of New York City. It consists 
of a press with revolving bed carrying dies and having 
a cutting block for supporting cloth for covering 
buttons, being designed for the use of tailors, etc., to 
enable them to provide buttons covered with the ma- 
terial of which the garment is made. 


A suspender attachment has been pa- 
tented by Mr. Charles H. Scales, of Toront.o, Ontario, 
Canada. It is an improvement in buckles for connect- 
ing the continuous doubled straps forming the ends of 
self-adjusting suspenders to the webs, while allowing 
the straps torun freely, securing the ends from dis- 
placement when notattached to a garment. 


A gate roller and hinge has been pa- 
tented by Mr. James G. Swarthout, of Stone's Prairie, 
Ill. It hasa roller wheel with ball bearing, on which 
the roller may turn and swing in opening and closing a 
gate supported on the roller, forming « gate roller and 
hinge supported in and connected with two hinge posts, 
so that the gate may be moved endwise or swung 
around. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. Thisis for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered In reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(1) J. E. W. asks how to splice a belt 
in order to make it run as near like an endless belt as 
possible—not the old, rough way of splicing. A. Use 
the toughest yellow glue prepared in the ordinary way, 
while hot, stirring in thoroughly about 20 per cent of 
its weight of tannic acid, or extract of tan bark. Ap- 
ply to the splice and quickly clamp together. The 
splice shonld be made of scarfed edges extending 3 to 
6 inches back. according to thickness of belt. The sur- 
face to be perfectly clean and free from oil. 


(2) E. V. H. desires a recipe of some 
preparation that will make leather waterproof. A. 
There is no way of making leather absolutely water- 
proof. Good tanning and currying, with the grain or 
hair side out, and the frequent use of stuffing makes 
leather nearly waterproof. 


(3) M. M.—The word lye is used to in- 


dicate the solution of a caustic or carbonated alkali, such 
as caustic soda, soda ash, or carbonate of potash. 


(4) H. J. M.—For Babbitting small 
boxes, use a epindle of iron turned smooth, for the 
journal. Set the box and spindle in proper position in 
moulding sand as dry ag will stick together. Ram the 
sand gently to close the opening between box and spin 
dle, and pour the metal. If the box is solid the spindle 
may bevery slightly taper, and by gently rapping it 
sidewise, it will easily drive out. 


(5) J. W. T.—The following combined 


toning and fixing bath is recommended: 


Chloride of gold................06 eee 1 grain 
Phosphate of s0da.............seeeeeee mb 
Sulpho cyanide of ammonium. oe ay 
Hyposulphite of soda........ +1240 8 
Water: 5% saoees Wee eeenine seve ccs seeee 2 Ounces. 


Dissolve the gold firstin a small quantity of water, then 
add as above. See our book catalogue. The book by 
Ellerslie Wallace is recommended. 


(6) J. L. V. asks areceipt for making 
compressed yeast. A. This yeast is obtained by strain- 
ing the common yeast in breweries and distilleries, until 
a@ moist mass is obtained, which is then placed in hair 
bags, and the rest of the water pressed out until the 
mass is nearly dry. It is then sewed up in strong linen 
bags for transportation. 


\) W. W. MeV. desires a receipt for 
making good dark mahogauy stain for elm wood. A. 
Boil 4% pound of madder and 2 ounces logwood chips in 
a gallon of water, and brush well over while hot. When 
dry, go over them with a pearlash solution having 
the strength of 2 drachms to a gallon. 


(8) D. F. W. asks how vaseline is puri- 
fied for barbers’ use. A. The residuum from which vase. 
line is made is placed in settling tanks heated by 
steam, in order to keep their contents in a liquid state. 
After the complete separation of the fine coke it is with- 
drawn from these tanks and passed through the bone 
black cylinders, during which process the color is nearly 
all removed, as well as its empyreumatic odor. See 
Crew’s “‘ Practical Treatise on Petroleum,”’ which we 
can send you, post paid, for $4.50. See also ScrEn- 
TIFIC AMERICAN SUPPLEMENT, No. 153. 


(9) A. E. 8S. asks the best preparation 
for waxing silk thread for binding gut snells on tovery 
small fish hooks. A. Yellow beeswax is ordinarily used. 
Shoemaker’s wax is very good also. The following 
mixture will render it waterproof. Take 2 parts boiled 
oil, 1 part gold size, put into a bottle, shake well and 
it is ready for use. Apply witha flannel, expose to the 
air and dry. 
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Boot or shoe soles, machine for buffing, G. A. Ful- 


(10) A. A. asks (1) the proper proportion 


NOCH OD, i066 fa sidarcietnee adeis ee sata eioa an cae eaacaute cade 382,367 
esd tee ei teach piconets ani - Boots or shoes, heating apparatus for, F. Batter.. 382,681 
, : . . | Boots or shoes, manufacture of, J. C. Ivory........ 382,878 
teaspoonfuls of sulphur, and 1 of cream tartar, and mix | Bottles, cork holder for, W. Beardsley............. 882,859 
with sufficient molasses, so that it will not be too stiff. Bottles, tool for grooving the mouths of, W. H. 
It istaken in doses of a teaspoonful once or twice a day. WUUSOR. 6a ieee5 550.353. Shdccs, daacte asdae ds fbedse 362,929 
2. Which is the best known manner of purifying the | Box. See Fare box. Journal box. Music box. 
blood? A. This depends upon so many conditions that} Brake. See Air brake. Car brake. Wagon 
it is best for you to consult a physician. brake. 
2 . 2 Brick, manufacturing, J. F. Clark.... seeeseee 302,966 
(11) J. B. desires a receipt for making a| Burglar alarm, Goulden & Clarke....... .... +++ .-- 382,972 
good ink used for shading, with three different sized | Burner. See Gas burner. Vapor burner. 


shading pens. A. See the receipts given in the article } Buttonhole opener, J. R. Stephens... 383,021 


on “Inks,” in SCIENTIFIC AMERICAN SUPPLEMENT, | Button machine, A. Wittig...............s0eeees -» 352,786 

No. 157 Button or stud, detachable, H. F. Hambruch...... 383,052 

: : . Cable conduit and truck, W. Heckert........... .. 382,810 

(12) O. R. asks for a book from which | Cable splices, locking device for, W. R. Patterson 882,726 
he can learn how to stuff birds. See Brown's Practical | Camera. See Photographic camera. 


Taxidermy, which we mail for $2.50, or Batty’s Prac- | Can. See Mucilage can. 


F : . Can cover, milk, F. Stork....  ........cceececceecees 383,024 
tical Taxidermy and Home Decoration, $1.50. _ | Car brake, automatic, E. W. Luce...... - 382,994 
(13) C. H. D. asks how to make an arti- | Car brake, electro-magnetic, A. P. Massey. «. 882,766 
cle called razor paste. A. Emery reduced to an im. | Car coupling, C. EDY..........ccceeeeeeee ++ 882,759 
palpable powder 2 parts, spermaceti ointment 1 part, eed pedo Reap ear it = aes 
a 2 >, | Car coupling,,W. L. lenhart, ae at 
mix together and rub it over the strop. See Spon’s Car door, J. C. Wands....... ‘362,917 


“Workshop Receipts,” first series, which we mail for 


ea : Car, freight, P. Brown.,................66 ++ 382,685 

$2, for several similar recipes. Car heaters, safety casing for, A. Bell.. +++ 883,084 
(14) C. L. L. desires a receipt for mak-| Car heating and ventilating apparatus, J T. 

ing the biack cement or paste that is used for filling Pts Seep RH Pe cg ants on 

letfers after theyare cutout in brass. A. Mix asphal- Car. railway. G.M. Pullman... i 383.067 

tum, brown japan, and lampblack into a putty like Car, stock, He Arinasconccs a 382,934 

mass, fill in the spaces, and finally clean the edges with | Car, stock, L. R. Stiles ....... .. byen Geet ats «382,843 


turpentine. Car vestibules, equalizer for, 1. H. Sessions. . 883,019 


* Cars, draw gear for railway, C. H. Starr.... ‘ - 382,840 

(15) T. M, The paste ‘A mostly used in Cars, folding step for, A. J. Barber... ............. 382,679 
mounting photographs is nothing more than pure | Cars over temporary obstructions, device for car- 

laundry starch mixed with cold water to moisten it, and rying, C. H. Little......0.....eeeeeee ceeeeeee eee 862.711 

thinned down to proper consistency with boiling water. } Cars, street indicator for, G@, A. Pidduck... 382,769 

If there are lumps, it should be strained through a fine | Carburetor, L. MarkS........ ......sceeceeeeeeeeeeees 882,819 

cloth. Some add a little camphor to preserve it. Carriage curtain cord holder, J. G. English.... ... 382,057 

oe ._|Carrier. See Trace carrier. 
(16) C. A. R. asks if a thermo-electric | cart, road, C. W. & G. H. Jewett... | 382,984 
pile can generate enough current to run a motor, and if | Cartridge loading apparatus, J. H. Read 382,830 


Case. See Filing case. Folding case. 
Cash and parcel carrying apparatus, H. L. Love- 


so, how large one should be. A. A thermo-electric bat- 
tery can be so used, but with very low efficiency. Its 


size would depend on the energy absorbed by the mo; SOY ose siaks seid dtasvereacceu tase nested veawegscenadsieice 382,889 
tor. Cash indicator and register, J. H. Patterson. -- 383,006 | 
Cash register and indicator, J. H. Patterson....... 383,007 

(17) 8S. L. 8S. asks: 1. About how long | Casting metal mould for, 8. D. Locke............... 388,060 
can aman live, without serious inconvenience, if placed | Cement pipes, machine for making, L. G. Haase.. 382,974 
inside a tight iron casing containing 100 cubic feet of Centrifugal machine, A. Freitag............... 0... 382,965 


Chair. See Life preserving chair. Recliningchair. 

Chairs, table attachment for, A. A. Burlin ........ 882,687 
Check and pad protector, G. A. Meyer ++ 382,998 
Check slips, etc., receptacle for, H. W. Royce..... 382,733 
Churn, T. J. Smith 382,739 
Churn, cream testing, J. P. Wood.. seers 383,082 
Churns, washing machines, etc., device for operat- 


air? A. A very few minutes would practically exhaust 
the air, for though it.would take some time to breathe 
all of it, it would rapidly become so contaminated as to 
exercise a toxic and weakening effect. 2..Is there any 
simple means by which the air in such a casing can be 
kept pure enough, so thata man can live in it a longer 


time? A. Caustic soda or potash would absorb car- ing, J. Restein............. 383,010 

bonic acid gas, and a well exposed solution of perman- | Cistern cleaner, J. H. Breese ++ 382,864 

ganate of potash or of bleaching powder would re- Clamp, H. E. Hathaway....... + 382,808 
hcg 3 : Clasp, W. Bloomberg........... % 382,793 

move the organic impurities. Then a man could endure Cleaner. See Cistern cleaner. 

the confinement much longer. 8. What pressure per | Clipper, hair, Phipps & Burman (r).........+-c0e0-++ 10,981 

square inch is necessary to compress air to half its | Closet. See Water closet. 

bulk? A. Double the atmospheric pressure, or fifteen | Coal hod, E. Barrath..........0. cecsccsscesescscesees 382,939 

pounds per square inch, by a pressure gauge set to zero | Cock, J. A. Prout 352,900 

inthe atmosphere. 4. What pressure per square inch 362,742 


Coffins, manufacture of artificial stone, Iu. Mundt. 382,824 
Coins, etc., apparatus for automatically closing © 
receptacles for, P. Everitt................seeeeee 
Collar and cuff drier and dampener, J. G. Dixon... 
Coloring matter, production of yellow, C. Ru- 
dolph 


can aman endure and work in withont injury? A. 
Three atmospheres, or thirty pounds to the square inch, 
plus the natural pressure, is pretty severe. It depends 
on the constitution. 


TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable usto understand the 


Concentrator and amalgamator, combined, W. M. 
Hartman. .........ccccecccccsecscccoessteccccsccees 


laws and practice on both continents, and to possess un- { Conveyers, shifting gate for, D. W. Marmon 382,890 
equaled facilities for procuring patents everywhere. A | Copal, manufacture of artificial, E. Schaal. 382,907 
synopsis of the patent laws of the United States and all | Corn husking implement, P. Kaufman... 882,706 
foreign countries may be had on application, and persons ; Cotton batting, making, Walker & Williams. 382,916 


Cough mixture, G. WO0d............cceeeeeceeeee vee 

Coupling. See Car coupling. Shaft coupling. 
Thill coupling. 

Crank pin, lubricating, G. R. Parker ... 

Crossing, acute curve, A. J. Moxham 

Cuffholder, J. H. Carder.......... 

Cultivator, Blue & Halter 

Cultivator, grain drill, and harrow, W. B. Roberts 383,076 

Curbing of artificial stone, constructing street, C. 

c. J. Everett..... 
Curtain fixture, Z. F. Bryant 
Cushion. See Billard cushion. 

Cutter. See Band cutter. 

Cutter bar, W. F. Kendrick..............ssceccceeeee 
Die. See Screw cutting die. 
Directory indicator for buildings, 


contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in acoordance with the times and our ex- 
tensive facilities far conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 861 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


May 15, 1888, 


ete, T. J. 


MCTIiQDE.... 2... ce ce ceeeeeeeeceecccceeee oe 
AND EACH BEARING THAT DATE. | Door hanger, W. L. Powell . 
Doweling machine, H. D. Williams........... ..... 383,085 
Draught regulator, C. E. Gray........cccccecceeccess S02,009 


[See note at end of list about copies of these patents.) Drier. See Collar and cuff drier. 


Drill. See Rock drill. 

Drill stock, A. Allgoever.... 
Dyeing apparatus, A. Harmel. 
Dyeing apparatus, U. Weldon.. 


Air brake, A. R. Boluss 
Air compressor, J. B. Erwin 
Alarm. See Burglar alarm. Fire alarm. 


++ 882,749 
382,760 


Alarm lock, Gilles & Stern 382,971 |. Electric cables, manufacturing, W. R. Patterson.. 382,768 
Alloy, Ostermann & Prip 882,826, 382,827 | Electric indicator, J. Tregoning.... ................ 382,914 
Annunciator, clearing out, C. E. Scribner. 383,015 | Electric machines, commutator for dynamo, N. 

- Augers, die for making, A. Laundry.. TOMA: ieee sacsessdecceedeseaseeeethasdes cteaeese:s 382,845 
Axle ends, machine for turning, A. Paterson. 382,725 | Electric motor switch, R. H. Mather............... 882,714 
Axle for vehicles, J. E. Prescott... $83,066 | Electric motors, switching device for, R. H. 

Axle. vehicle, B. F. Richardson. 382,902 MAther... .....ccccccccscccccrecescccccssnseccnaces 382,715 
Baby jumper, M. P. Jones. 


Baby jumper, B. G. Lathrop........... 
Bag. See Traveling bag. 
Baling press, J. N. Bartle.... 
Baling press, P. K. Dederick. 
Band cutter, J. Buchanan 
Bar. See Cutter bar. 


Electrical agricultural system, E. M. Bentley...... 
Electrical apparatus, coin operated, N. W. Russ.. 


Elevator. See Water elevator. 
Elevator, E. J. Stellwagen 
Elevator boot, M. F. Seeley... . 


Basket, fruit, G. H. Gillette..............ccesereeeeee Elevator lock, E. J. Herman........ 382,900 
Battery. See Galvanic battery. Storage battery. Embossing machine. M. T. Durkin.. seseeeee 982,801 
Bedstead, invalid, M. F. Hardy................ceeees Engine. See Motor engine. Traction engine. 

Bicycle, 8. Smith ...............666 Eraser, slate, G. Wilkening. 


Billiard cushion, J. D. O’Connor. 
Bituminous substances, machine for disintegrat- 

ing, E. Groat 
Blackboard and wiping and dust collecting appa- 


Eyeglasses, A. Kahn 
Eyeglasses, nose guard for, W. 8. ‘Wells... 
Fabrics, implement. for turning tubular, 

Eschner 


L. 


ratus, J. Kane..... ToueVevecastse unaenae poveeseees 382,705 | Fan for cars, J. M. V. Le Beau.. $3 
Board. See Switch board. Washboard. Fare boxes, automatic locking attachment “for, J. 
Boiler, G. F. NilssOn..........ccccececcececereee sence 382,722 H. Claspy.: ......... «» 882,867 
Boiler feed indicator, W. H. Rodgers. 382,782 | Fare box, W. A. Crowdus. 382,756 
Boiler feed pipe, 8. B. Bryar......... . 382,753 | Fare register, W. Pigott .. 383,008 
Boiler scale preventer, C. F. Baker.......... . 382,748 | Farm gate, Johnson & Oppfelt. 
Bolt. See Flour bolt. Farm gate, L. Shepard 
Bolt heading machine, W. N. Whiteley et al....... 883,083 | Faucets, registering device for measuring, J. ‘A. 
Book cover, C. E.. Morgan.......... 2 obs 


Boot or shoe, Jones & Bridger 


Fence, J. Harris............ «+. 382,806 
Fence post, L. W. Lindley... ao. - 882,992 
Fences, making combined wire and picket, W. X. 
SteVeNS. 5.0. cess e cess cate da esend 6 dceisesseeecteeds 
File, bill, E. L. Matthews 
Filing case and drawer, H. J. Hoffman 
Filter, automatic stationary water, W. Witthoeft, 


Finger ring, initial, W. R. Dutemple 
Fire alarm, automatic, J. Young . 
Fire extinguisher for railway cars, G@. W. Oborn.. 883,004 
Fire extinguisher for stoves and heaters, auto- 

matic, Hotchkin & Raby eee 


382,812 


Fire escape, ladder, F. L. Blom.. « 882,862 
‘Fireproof building, R. Guastavino.. . 388,050 
Flat iron heater, Modery & Leukhardt. . 382,718 
Flour bolt, W. M. Lucas...... ....... . 383,062 
Folding case, H.C. Fay.. . 382,804 
Folding table, E. Babcock. .... - 882,987 


- 383,047 
382,764 


Forging machine, D. H. Downes 
Fruit picker, H. Hammond 
Fur animals, machine for pulling hair from skins 

Of, H. Schroeder......... 22... ccececcceccceeceeees 382,736 
Furnace. See Reheating furnace. 
Furnace blocks, apparatus for detecting leakage 

Gy Je Bir ois cia cscives cs scecccesecensese desedesecs 
Gauge. See Slip and shrinkage gauge. 
Galvanic battery, G. H. Sloane.. 
Gas burner, A. J. English..........ccececsscareeeeeee 
Gate. See Farm gate. 
Gate, R. H. Sayre..........c.. cesecceeeeecceseeeeccces 
Gate roller and hinge, J. J. Swarthout edeceeascas ese 382,844 
Generator. See Steam generator. 
Glove fastening, W. S. Richardson, 

382,904, 382,905, 383,069 to 383,074 

Glove fastening, Richardson & Chase.............. 882,903 
Governor for steam engines, flywheel, L. D. Cope- 


Governor, steam engine, J. B. Allfree 
Grain binder, W. R. Baker 3 
Grain binder, H. E. Pridmore........... ......ssse0+ 
Grain binder, J. F. Steward...........0606 ceceeeeees 
Grain binders, knot tying mechanism for, J. R. 
Severance 
Grain heater, J. Warrington. 
Grate, A. C. Morton............ 
Gunpowder mill, P. A. Oliver. 
Halter, J. C. Covert. 
Hame link, M. E. Lasher.. F 
Handkerchief holder, S. M. Griswold... 
Handling material, apparatus for, A. K. Brown.. . 882,946 
Hanger. See Door hanger. 
Harness rosette attachment, R. W. Jones..... 
Harrow. disk, L. A. Richards...... 
Harvester, J. Shickle.. 
Harvester and binder, J. Bachman.. 
Harvester, berry, G. Wilkin.................. 
Harvesters, bundle carrier for. D. H. Prewitt..... 
Hats, caps, etc., manufacture of felt, F. W. Cheet- 


Hay press, F. McKinney... 
Head rest, J. W. Campbell 
Heater. See Grain heater. 
Heel mould, E. J. LeGay... 
Heel plate, C. Doney 
Heeling machine, C. W. Glidden 
Hinge, C. H. Beer..............+ 

Hoisting jack, W. N. Bell 
Holder. See Carriage curtain cord holder. 

holder. Handkerchief holder. 
Hopple, O. B. Fales...........0ce00 0 cecceecceeeseees 


Flatiron heater. 


Cuff 
Horses, device for hitching, C. Kaufer.. 


Horseshoe nails, cutting, H. A. Wills.......... 
Horseshoe nails, machine for making, H. A. 


382,928 


Hydrant, C. G. Ette.. 
Hydrant, fire, D., W. Carroll....... 
Incubators, temperature regulator for, G. EK. Tal- 


DOGs stesso dt inceive icine ewe eeeeee esses da cee + 382,779 
Indicator. See Boiler teed indicator. Cash indi- 

eator. Directory indicator. Electric indi- 

cator. 
Induction coil, repeating, J. A. Barrett............. 382.856 
Inkstand, M. H. Garland 382,698 


Inkstand, J. Kk’. K. O’Connor.. 

Insulated wire, J. D. Thomas.... 

Jack. See Hoisting jack. Lifting jack. Wagon 
jack. 

Joint. See Rail joint. 

Journal box, J. C. Miller... 

Key fastener, Barrett & Baker. 


Keys, manufacture of door, H. B. Sargent. 383,012 

‘| Ladder, extension, J. C. Gardner............. 382,871 
Lamp, Babbitt & Beach.................ceecesceeeeee 382,936 
Lamp attachment, incandescent, H.M. Double- 


GAY fesiaes veges Seaaaes adios oo 
Lamp, coach, O. W. Swift oe 
Lamps, manufacture of incandescent electric, E. 

P. Thompson 
Lantern, fF. Rhind . 
Lasting tool, C. H. HMelms...... 
Lathe, polishing, H. H. Scoville. 
T.athetool, A. Paterson............. 
Lemon squeezer, A. Shea............... 
Life-preserving chair, J. A. Ashworth... 
Lifter. See Wagon and carriage lifter. 
Lifting jack, R. M. Fraley.. 
Lifting Jack, J. Weathers “ 
Lint collecting and compacting apparatus, J. Ww. 


SHON goose di cccecs is ceecesecand cess ootesevtieneicenesa 382,775 
Lock. See Alarm lock. Elevator lock. Nut lock. 

Safe lock. 
T.ock for bags or satchels, A. Peterson............. 882,728 


Loom, needle, A. L. Skinner 
Loom shutfle motion, L. EB. Ross . 
Loom shuttle relief mechanism, Z. T. McKinney.. 882,995 
Lubricator, G. W. Brown. 382,752 
Lubricator, T. J. Hart.. 352,978 
Lubricator, E. Verny.. 382,915 
Magneto generators, automatic shunt for, C. E. 


Scribner 383,016 
Measuring utensil, T. B. Farrington. 382,870 
Mechanical movement, J. Witt... .......... aesle's 
Medical apparatus, electro, P. Horst.............0.+ 


Metal articles, machine for heating and harden- 
ing, H. White............. cece cece cee eccceecctee ees 


‘Metal rods, machine for reducing, H. A. Wil- 


liams (r) 
Metals, moulding viscous, W. Burnham. 


Middlings purifier, A. Heine......... 882,873 
Mill. See Coffee mill. Gunpowder m 
Millstone or mill plate dress, D. J. Ames 


Mining machine, F. Lowry 
Mould. See Confectioner’s mould. 
Mop wringer, G. B. Freeman.............s00-+ . 
Motion, device for converting, 8. F. etc oe 
Motor. J. M. Brosius.. 
Motor engine worked ‘by combustible gas, 'N. A. 


Heel mould. 
«» 882,965 


e+e 882,881 
382,865 


Ott. ccc ccorccccccs coccccsccecccceee rrrreeer rere 383,065 
Mowing machines, pitman attachment for, F. 
McMahon et al............. beside seinen tssesews ses . 382,891 
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Mucilage can, J. E. Wootten... 
Music box, E. F. Jaccard.... 
Music chart, G. 8S. Rice.................+ 
Musical wind instrument, A. Leforestier......... 
Natl, W.B. Alden ss ic. cenictawces enc dciececie cistecasox 
Nails, tacks, etc., heading, G. W. Copeland . 
Napkin supporter, F. W. COOK..............00sseeeee 
Nose rings, machine for making barbs for hog, 
Derrington & Parker. 
Nut lock, L. J. Benton.. 
Nut lock, W. B. Miller.......... 
Nut lock, G. Westinghouse, Jr. 


Open ring, J. Duniels............ ° 
Ore concentrator, C. C. Rueger..... 3 
Organ stop action, reed, L. G. Billings ............. 382,943 
Pad. See Railway rail pad. Sweat pad. 

Paper bags, apparatus for and method of making, 

L. D. Benner.... 382,682 
Paper fastener, gummed, J. M. Jones.. 382,813 
Paper receptacle, O. H. Hicks ny eer 10,929 
Pavement, W. Bignell... 382,688 
Pea shelling machine, R. aren wb we 382,988 
Photographic and other lenses, diaphragm and 

shutter for, E. Bausch............0.....eeceeeeees 382,858 
Photographic camera, T.S. Rust...............s0006 882,735 
Picture and mirror backs, board for, J. Apoll..... 382,852 


Pin. See Crank pin. 
Pipe. See Boiler feed pipe. 


Pipe wrench, R. Copland.............eeceeceecseneees 
Planter, pea, cotton seed or corn, Z. T. Lee.. . 
Pliers, W. C. Marr.............0e.sceeed So ssindgars weenie 
Plow, A. G. Bazemore +. 382,940 
Plow, sulky, E. C. Westervelt....... « 382,919 
Plowing apparatus, steam, E. Ingleton. « 382,983 
Pocketbook fastening, R. L. Boyd............. « 382,795 
Post. See Fence post. 
Post holes, device for making, J. W. Bailey........ 382.853 
Powder and shot cabinet, A. La Point 382,817 
Power transmitter, water current, M. V. B. Eth- 
TIAGO i. seeded ha cates Pladadetewe dobiedeeiee 382,959 
Press. See Baling press. Hay press. 
Printing film, P. G. Caspian ++ 388,042 
Printing machine, T. 8S. Bowman.. - 382,684 
Printing machines, inking apparatus for, 3 T. ; 
Hawkins . 382,976 
Projectile, Wolfram, Mieg & Bischof... 382,717 
Protector. See Check and pad protector. 
Pulp or paper mills, screen scraper for, M. V. 
Streeter « 388,026 
Pump, hydraulic air, E. H. Weatherhead.. . 383,025 
Pumps, apparatus for operating oil well, c C. 
Stover, - 363,025 
Punch, compound lever, C. M. Brown.. . 582,947 
Punching machines, blank holder for, R. J. Ship- 
ley.. « 382,911 
Rail, double grooved girder. A. J. Moxham « 383,002 
Rail, grooved girder, A. J. Moxham........ - 363,001 
Rail joint, J. V. Koss - 582,815 
Railway, electric, R. M. Hunter.. 382,877 
Railway grip, cable, S. Gibson..... - 882,970 
Railway rail pad, Fackenthall & Wallace.. +. 382,808 
Railway signal, C. D. Tisdale.... ‘oe «6. 882,741 
Railway tie, metallic, F. Barhydt. . 382,855 
Ratchet movement, W. S. Huson. - 388,054 
Reclining chair, H. C. Kree... 383,058 
Refrigerator, Hotchkiss & Smith.......... - 382,982 
Register. See Cash register. Fare register. 
Regulator. See Draught regulator. 
Reheating furnace, T. C. Jones -. 382,986 
Rein fastener, safety, E. E. Brown. - 882,796 
Rice separator, C. J. Allen . 382,931 
Ring. Sce Finger ring. Open ring. 
Road, apparatus for recording the direction and 
gradients of a, A. EB. D. F. De Villepigue....... 382,868 
Rock drill, W. O’Keefe..............0cee0 sees . 382,895 
Rock drilling machine, T. J. Murphy..... - 383,063 
.| Rock drilling machine tripod, T. J. Murphy... - 383,064 
Rodents, implement for exterminating, “ ’P. 
Dele) 1 7 ea 382,708 
Rods and tubes, machine for drawing, C. M. Piel- 
BUCKET 06 5.5 oi oc ates c seeded. aceesedacsiensctas sed 382,729 


Rods, machine for forming eyes on, C. O. Wilder.. 383,084 
Roller. See Gate roller. 
Rolling mills, feeding appliance for, J. Morgan, 

SS Serer res +++ 383,000 
Rolls, appliance for, W. R. Jones... . « 382,704 
Rolls, housing cap for, W. R. Jones.... e+ 884,056 
Rovings, machine for making heavy, J. Scholes... 382,908 
Saddle trees, press for forming leather, J. M. 


882,962 
Safe lock, A. G. Burton.. . 383,040, 383,041 
Sail grommet, W. W. Wilcox.. : + -882,921 to 382,923 
Sail grommets, etc., punch or die for, W. W. Wil- 


Sawing machine, wood, F. W. Olds.. seeeeees 882,723 
Scaffold for wooden buildings, Randall & Smith... - 882,901 
Scale for liquids, automatic weighing, P. Whit- 

teck 
Scissors, buttonhole, L. C. McNeal 
Scraper, road, J. D. S. Reed....... 
Screw cutting die, P. A. Anderson. 
Separator. See Rice separator. 
Sewing machine, C. P. Bostian 
Sewing machine, buttonhole, T. F. Hagerty.. 
Sewing toot, C. K. Bradford aires 
Shade fixture, window, D. W. Wise. 
Shade, window, A. Huffer....... 
Shaft coupling, G. H. Mackay.. 
Sheet metal, die for shaping, O. W. swift 
Ship’s log, O. Kustal . 
Shoe, H. Witzel 
Shutter, adjustable, C. J. Keating 
Signal. See Railway signal. 
Sleigh, bob, M. D. Williams 
Slip and shrinkage gauge, H.C. Balsbaugh.. . 
Sofa and bed, combined extensible, C. P. Waldo.. 382,743 
Sound, producing records of, E. Berliner.. 
Spark arrester, H. Bruce . 
Spinning spindle support, W. F. & G. A. Draper... ¢ 
Spinning spindle support, A. Wood. «+. 383,091 
Spring tooth, P. F. Wells 


Stain or paint. W. H. Winslow - 383,086 
Stalls for separating horses on race tracks, P. ‘A. 

Winigan os.260 ses ssc essen eo ee ek cs ceeeesen es 382,961 
Stamps, device for holding and moistening post- 

age, J. H. Breese.. . $88,037 
Stamps, pocket box for postage, J. H. Breese . 383,086 
Steam generator, J. B. Bossler.. 382,863 
Steam generator, W. Schmidt 382,855 
Steering apparatus for vessels, J. H. Snelling. 382,838 
Stirrup, T. Coady 382,690 
Stool, H. C. Sittig............ 882,777 
Storage battery, C. D. P. Gibson.. 382,968 
Stove, heating, E. A. Wiman.... 382,980 


Stove or range, E. W. Anthony. seecceecccceerses JO2,851 
Supporter. See Napkin supporter. 

Suspender attachment, C. H. Scales 
Sweat pad, C. J. Gustaveson.. 
Sweat pad, O. P. Howe 
Switch. See Electric motor switch. 
Switch board, C. E. Scribner............cceeeeeee wee 
Table. See Folding table. 
Table leaf support, H. J. Chapman... 
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Teeth, device for regulating, J. J. R. Patrick. 382,897 
Tele-thermoscope, electric, H. W. Hardinge. 382,976 
Telegraph cable, W. R. Patterson.......... scceccese B62,829 


Seas esuseuneas exes eeeccceeecereees SO3,01T 
Telephone exchanges, keyboard apparatus for, Cc. 

E. Scribner...... PPrererrrrrrerrerir errr tty 
Telephone exchange system, C. E. Scribner 


Telephone, mechanical. P. L. Mason. u...essesssees 


382,718 
Tenoning machine, @. C. Berlin... .ea cvescoeese 382,791 


Thill coupling, J. 8. Pardee.......0..encascemernps. 382,828 
Tickets, etc., holder for, BE. Mogel. a ..awe-cscseees 382,823 
Tie. See Railway tie. 

Tire tightener, F. 8. Dimon 
Tool, combination, J. D. Marsters. 
Toy, F. Webez.... 
Trace carrier, O. I. Langworthy... 
Traction engine, F. Batter 
Traniway, suspended, C. H. Thompson... 
Traveling bag, F. C. Schmidt.... 
Triturator, L. Sherman 
Trough. See Feed trough. 

Tube. See Veterinary drenching tube. 


ecscmmess 382,955 
sovcess 382,821 
- 382.748 
« 882,709 
882,857 
- $82,782 
~ 382.771 


Type writer cabinet, L. G. Billings...... ecsseccsenes 382,942 
Umbrella stretchers, machine for attaching forks 

to, C. T. Rietschy................ - 883,075 
Vapor burner, W. Metzinger.. - $82,892 
Vaporizer, R. 8. Sheeley..... . 882,886 
Valve, throttle, E. W. Luce.. +» 382,993 


Vehicle, electrically propelled, W. H. ‘Knight. 
Vehicle, two-wheeled, C. C. Spencer.. 
Velocipede, Singer & Lea...... 
Velocipede wheel, E. G. Latta 
Vessel and making the same, hollow, T. F. Steven- 

BON oes reesoccenesa cease ecesesesceunsceons sevcseees 383,023 
Veterinary drenching tube, G. Ww. Cady.........000 
Wagon and carriage lifter, D. B. Hamlet. 
Wagon brake, J. Smith 
Wagon, dumping, A. M. Woolfolk 
Wagon jack. R. Harris 
Wagon standard, J. E, Fowler... 
Wagon standard. J. B. Hutchinson 
Wall covering composition, C. Straub.. 
Wash board, H. 8. Brewington 
Washing machine, N. B. Claybaugh 
Watch, stop, E. Kuhn.. 
Water closet, J. Crawford..... 
Water closet, siphon, D. D. Buick 
Water closets, valve connection for hopper, G. F. 

Marshall.........ccccccccccccccssecceecees 
Water elevator, pneumatic, T. O. Perry.. 
Water wheels with movable floatsor paddles, con- 

struction of, J. F. Lefort 
Weather strip, Tatman & Byar............ 
Weighing apparatus, grain, W. B. Avery. 
Well point, drive, F. H. Furniss.. 
Well sinking apparatus, M. T. Chapman.. 
Wheel. See Velocipede wheel. 

Wheel, H. E. Pridmore 


+ 882,990 
+. 882,889 
. 382,837 
382,885 


932, 961 
Wind wheel shafts, governor for, W. 8S. Campbell. 382,950 
Wire drawing machine, G. G. Blakeslee............ 362,861 
Wire rope closing machine, vertical, J. Withing- 
Wire rope, delivery and stretching mechanism 
for machines for the manufacture of, J. With- 
ington. 
Wool combing machine, Ww. Tund (r)........ 
Wrench. See Pipe wrench. 
Wrench, Garrett & Frank 
Wrench, B. R. Hagar 


388,087 
10,930 


o +. 383,049 
+ 382,975 


Wringer. See Mop wringer. . 
Yokes for cable roads, constru¢tion of subway, 8. 
GiDSON....... cece eccceectceeceeetenee aces renceccees 382,969 
DESIGNS. 


Apron, miss’, I.. Roys 
Basque, lady’s, M. Turner.. 
Bottle, A. M. Foster 
Carpet, J. Christie....... 
Clock dial, A. Bannatyne.. 
Costume, lady’s, E. Moran 
Costume, lady’s, J. Sheils... 
Desk cabinet, F. 8. Thomas. 
Radiator. H. C. Hodges. 
Radiator, C. H. Hodges... 
Radiator ornamentation. C. H. Hodges. 
Railway rail, Wharton, Jr., & Samuel. 


18,317, 18,318 

++ 18,321 
18,322 
eee» 18,310 
18,312, 18,313 
-0018,311, 18,314 
18,824 to 18,328 


Skirt, walking, L. ROS...........csccceeessceeesceeees 18,820 
Spoon, fork, etc., R. H. Klingel...............+ 18,315, 18,316 
TRADE MARKS. 

Beer, A. Guinness, Son & Company... - 15,464 


Blacking, boot and shoe, C. T. Kenney et al.. - 15,466 
Cigars, H. R. Kelly & Co «eo. 15,465 
Clothing and overcoats, outer, Bierman, Heidel- 


Coffee, Chase & Sanborn .! 
- Coffee. roasted, Enterprise Coffee Company. .15,460, 15,162 
Cultivator, A. Baldwin & Co 
Dental goods and materials of all kinds, 8.8. White 
Dental Manufacturing Company. ceeeeee 
Emollient compound, J. Oleovich.. 
Flour, Marshall, Kennedy & Co.. 
Horse and mule shoes, Greenwood “Horseshoe 
Company 
Oil, olive, Cusimano Bros 
Preparation for assimilating food, promoting di- 
gestion, and regulating the bowels, vegetable, 
J. H. Vadakin aoe - 15,48 
Remedy for chicken cholera, D. F. McKitrick eos 15,470 
Remedy for diseases of the urinary system, W. T. 


15,404 
- 15,471 
15,468 


. 15,468 
15,459 


Screws, bolts, rivets, tacks, and. similar. metallic 

fastenings, Shelton Company .. ........... 
Tea, Japan and Oolong, Cobb. Wight & Co 
Tea, mixed, Enterprise Coffee Company............ 
Tobacco, cigars, and cigarettes, manufactured, J. 

A. Patterson....... seen oe ceeeeeeeneeeeee geecceees 
Toilet water sachet powder, R. H. McDonald 

Drug Company. .. .........06 seseeee weceeees eeeee 15,469 
Tonic for women, liquid, E. W. Austen - 15,454 
Valves, gate, Arthur Company . 15,463 


A Printed copy of the specification snd drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 


Canndian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a littlemore. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may algo be obtained. 
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Badding Cances, Oars, . 

- Satis, 80 page catalogue. 


Over seventy-five illustrations. 
mee iA 


Send 5 cents. None free. Men- 


cath tion the Scientific American, 
3 J. H. RUSHTON 
Canton, N. Y. 


Square, Oval, or Kound Smooth Holes. 
For carpenter, cabinet, and pattern work, 
in. 50c., set $4.00, mailed free. Bridgeport 
Gun Implement Co., lf Maiden Lane, N. Y. 


BALL ENGINE CO. 


ERIE, PA., 
MANUFACTURERS OF 


AUTOMATIC CUT-OFF ENGINES 
For Electric Lighting, Tex- 
tile and Paper Manufactur- 
ing, and all purposes where 
a close governing engine is 
indispensable, 


RAILWAY AND STEAM FITTERS’ SUPPLIES 
Rue’s Little Giant . Injector. 


SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 


GAS ENGINEERING, RECENT PRO- 


gress in.—By A. Macpherson. Regenerative system of 
retort firing. Improvements in gas purification. Burn- 
ers and regenerative lamps. ‘he Weisbach gas light, 
Paraffin as arival of coal gas, Oil in gas making. Prices 
of residual products. Contained in SCLENTIFIC AMERI- 


, EOSSES PAID IN 67 YEARS. 


he L 8 
LJ, HENDES Pan FS Gooswow secty. 


Wo. B.CLARK, Asst.Sect’ 
Proposals for Steel for use in the constrace 
tion of the United States Armored Cruiser 
‘* Maine,” atthe Navy Yard, Brooklyn, N. Y.— 
NAvyY DEPARTMENT, WASHINGTON, D.C., May 4, 1888.— 
Under authority conferred by an act of Congress en- 
titled ‘‘ An act to increase the navai establishment,” ap 
proved August 3, 1886 (24 Statutes at Large, page 215) 
sealed proposals are hereby invited, and will be receive 
at this Department until o’clock noon, on Monday, 
the 4th day of June, 1888, for furnishing the following 
classes Of material for use in the construction of sai 
cruiser : CuLass A.—Steel plates.—About twelve hundred 
,200) tons of steel plates, from 5 to 26 pounds per square 
‘oot. CLASss B.—Steel shapes.—About three hundred and 
thirty-seven (337) tons of steel angles, of various sizes; 
about one hundred and one (101) tons of steel angle bulb 
beams, with proper curvature, from 15 to 30 pounds per 
foot; a bout six (6) tons of steel I-shaped beams, a pounds 
per foot; about twenty-nine (29) tons of steel Z-bars, 
2 pounds and 14 pounds per foot ; about seven (7) tons 
of steel channel bars, 16 pounds per foot; about one (1) 
ton of steel T-shapes, 14 pounds per foot. CLassC.— 
Steel rivets.— About one hundred and five (105) tons steel 
Tivets, from 3 inch ta inch diameter. CLAss D.— 
Steelcastings.—A bout one hundred and forty (140) tons of 
steel castings, of various shapes, stem. stern post, rud- 
der frames, shaft tubes, shaft struts, hawse pipes, bitts 
etc. The tons of material herein called for to be of 2,240 
pounds each. All said mateial to be of such detailed di- 
mensions, weights, and shapes as May be requiredinthe 
construction of the vessel, and_to be delivered at such 
place or places in the Navy Yard, Brooklyn, N. Y.,as 
may be designated by the Commandant of said Yard. 
Deliveries to commence w thin thirty (30) days from the 
date of contract, and to be completed within six (6) 
months from such date; the material to be delivered 
promptly, in accordance with a detailed schedule pre- 
ared by the Naval Constructor at said Navy Yard, and 
nthe order required to carry on _the work to the best. 
interests of the Government. All material to be of 
domestic manufacture, and to be accepted only 
after passing such tests as may be prescribed there- 
for by the Secretary of the Navy. Proposals must be 
in accordance with forms which wil) be furnished on ap- 
plication to the Bureau of Construction and Repair, and 
may be for one or more Of the classes designated, but 
no bid for a portion of any class will be considered. 
Each proposal must be accom panied by satisfactory evi- 
dence that the bidder is able to furnish and deliver the 
material for which he bids. Each proposal must be ac- 
companied by a certified check, payable to the order of 
the Secretary of the Navy, for anamount equal to five 
per cent of the bid. The check received from the suc- 
cessful bidder will be returned to him on his entering 
into a formal contract for the due performance of the 
work, and giving bond for the same, with satisfactory 
surety, in a penal sum equal to twenty-five er cent of 
the amount of his bid; but. in case he shall fail to enter 
into such contract and to givesuch bond within twenty 
days after notice of the acceptance of his propcsai, the 
check accompanying such proposal shall become the 
property of the United States. All checks accompany- 
ing proposals which are not accepted will be returned 
immediately after the award shall have been made, 
Information relative tothe dimensions and shapes of 
material, and all other information essential to bidders, 
will be furnished on Pesonal applica tion to the Burean 
of Construction and Repair, Navy Department. Pro- 
Posals must be made in duplicate, and enclosed in en- 
velopes marked ‘‘ Proposals for Steel for the Armored 
Cruiser Maine,” and addressed to the Secretary of the 
Navy, Navy Department, Washington, D. C. Hachclass 
of materiais will be bid for separately, and the Secretary 
of the Navy reserves the right to reJect any or all bids, 
or the bids on any Class or Classes, as, in his judgment, 
the interests of the Government may require. 


WILLIAM C. WHITNEY, Secretary of the Navy. 
TAKE THE BETWEEN 
Chicagoand Louisville, In- 


dianapolis,Cin. 


§ cinnati, and all 
winter cities .3yq 


1° gt Florida and 
e er South, 
E. O. McCormick, Gen. Pass. Agent, Chicago. 


INVENTORS and others desiring new articles manufac- 
tured and introduced,address P. O. Box 86, Cleveland, O. 


Bxttaordinary good patents for sale. New M iter Dove- 
tail Corner for boxes, bureau Grawers, etc. Fine as 
cabinet work, and cheaper than nailed boxes. Machiner 
perfected to do the work very cheaply and rapidly. < 
boxes an hour. The corner is patented. Will revolu- 
tionize box business. J. B. WEST, Rochester, N. Y. 


INVENTION WANTED 


Something useful in every family (a new fuel or arti- 
cle of consumption preferred). Will purchase-the entire 
patent or New York, New Jersey, and Conn. Address 

OHN W. COOK, Produce Exch ange, New. York. 


OR SA LE.—Valuable Hoe Patent, owned by Canton 
Hoe and Tool Co., completely covering use of curved 

blade and universal application of two-pronged shank. 
Address ELISHA D. ELY, Canton, Ohio. 


Encyclo- Diamond Book free, CAN SUPPLEMENT, No. 601. Price 10 cents. ‘To be 
pedia of Drills and asc. for had at this office and from all newsdealers. 
Joo Engrav Lightning mailing it. 
Wee er La ve Wore, COUNTERSINK and DRILL COMBINED. 
TOOLS, Machines, Aurora, Ill, 


BIBB’S “clebrated_orictuat 
BALTIMORE 


To warm upper and lewer rooms 
The Handsomest and Host Eeos 
momical Coai Stoves in the world. 

8. C. BIBB & SON 
Stove Founders, Bal: 


= eet 


SO eecteny 


LIGHTNING® | 7 


The Countersink following the Drill, the job is finish- 
ed at one operation. suving the adjusting of tools and 
Work twice. Made by 

Wiley & Russell Mfz. Co., Greenfield, Mass. 


FRAN CE LOUIS KAPFERER, 12 rue Orleans 
® St. Honoré, Paris, Commission Merchant, 

buys American, electrical and mechanical goods. Inven- 

tions. New York references. Correspondence solicited. 


EVERY USER OF MACHINERY 


SHOULD LEARN 


How to Use Loose Pulicys. 


Useful information on this subject 
is given in eur “Catalogue No. 55.” 
Sent free to any address. 


VAN DUZEN & TIFT, Cincinnati, O. 


NATURAL GAS INDUSTRY AT PITTS- 


burg, Pa.—A brief history of the Chartiers Valley Gas 
Company. With 6 illustrations. Contained in IEN- 
TIFIC AMERICAN SUPPLEMENT, No. 627. Price 10 cents. 
To be had at this office and from all newsdealers. 


$10.00 to $50.00 


ness. Magic Lanterns and Views of popular sub- 
ects. Catalogues on application. Part 1 Optical. 2 

athematical, 3 Meteorological, 4 Magic Lanterns, etc- 
L. MANASSE, SS Madison Street, Chicago, Ill. 


WEITMYER PATENT FURNACE 
BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engines, Traction and Portable Engines 

_ STEAM ROAD ROLTLGERS. 


Manufactured by Foundry: and Machine Department, 
Harrisburg, Pa. U. 8. A. 


FISHKILL” CORLISS ENCINE 


COMBINING A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 7 
Fishkill Landing Machine Co., Fishkill-on-Hudson, N. Y. 


Re ight. A 
ight and pro. 
fitable busi- 


ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued to Eli W. Blake, June 15th, 1858, to- 
p gether with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted 
ey May lith and July 20th, 1880, to Mr. 8. L. Marsden. All Crushers supplied by us are con- 


structed under the superintendence of Mr. Marsden, who, for the past twenty years, has been 
gemnocted with he Te eee CT UC Le this country and pala aC 
4 an y 5 anufacturers, Ansonin, Conn. 
GOPELAND & BACON: Agent, NEW YORK. aud PHILADELPHIA: 
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THE MIND CURE.—BY MARY J. FIN- 


ley, M.D. Areview of the theory of metaph sical heal- 
ing in its relation to physiology and pathology. Con- 
tained in SCIENTIFIC_AMERICAN SUPPLEMENT, No. 
627. Price 10 cents. To be had at this office and from 
all newsdealers. 


SCIENTIFIC BOOK 
CATALOGUE, 


RECENTLY PUBLISHED. 


Our new catalogue containing over 100 pages, includ- 
ing works ou more than fifty different subjects. Will be 
mailed tree to any address on application. 


MUNN & CO., Publishers Scientific American, 
361 Broadway, New York. 


cientific American 


The § 
PUBLICATIONS FOR 1888. 


The prices of the different publications are as follows: 
RATES BY MAIL. 
The Scientific American (weekly), one year 


The Scientitic American Supplement (weekly), one 
Years se Sie eS ai Cee BE 

The Scientific American, Export Edition (monthly) 
one year, ©. Fee we 


The Scientific American, Architects and Builders 
Edition (monthly), one year... . . . 6 


COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 


The Scientific American and Architects and Build- 
ersEdition,. . . oo. 


The Scientific American, Supplement, and Archi- 
tects and Builders Edition, . . . . . 


Proportionate Rates for Six Months. 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


DYKE'S.. .. aD ELIX! 
. Forces Heavy Moumtuche, Masire AR 
q kers, and Hair on Baid Heads in 20 to 30 
dass, The only remedy, Extra strong, 2or 
: pkgs.de it. We prove thin or pay $100.00, 
ww i. 


a for 30, 
Smith Mfg. Co. Palatine, Lise 


$3.00 


350 


Scientific American, 


[JUNE 2, 1888. 


‘Modvertisements. 


Inside Page, each insertion « - = 75 cents a line. 
Back Page, each insertion = = - $1.00 a line. 


The above are charges per agate line—about eight 
words per line. ‘This notice shows the width of the line, 
and is set inagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 


ing to appear in next issue. 
Wational Filter. 
; ae Surface Washing 


Adopted by the fol- 
lowing Cities : 
Chattanooga, Tenn. 
Lawrence, Kan. 
Kokomo, Ind. 
Exeter, N. H. 
Massillon, O. 
Champaign, Il. 
Louisiana, Mo. 
Winnipeg, Manitoba 
Sioux Falls, Dak. 
Hackensack and Ho- 
boken, N.J (aeration) 

Besides the above, 
we are altering over 
to our National sys- 
tem Hyatt 10 ft. dis- 
charge filters of 
Wichita, Kan., and Sioux Falls, Dak., thereby increas- 
ing their efficiency and economy 50 per cent. ational 
Water Purifying Co., 145 Broadway, cor. Liberty 
Street. New York. Refer ny permission to Henry R. 
Worthington, 86-88 Liberty Street, New York. 


New Gas Engin 
“The Baldwin” 


Exhibited at the late American Institute Fair, New York. 


A four horse-power engine in connection with storage bat- 
tery, running 84 incandescent edectric lights (and without 
battery, 32 lights), giving a perfect light, with all the steadi- 
ness that can be obtained from the high-speed steam engines 


n ee. A marvel of beauty, 
perfection, and power, adapted to lighting, pumping, and all 
urposes where a safe and cheap power is required. Manu- 
‘actured and guaranteed by 


Otis Brothers c& Co. 


Elevators and Hoisting Machinery, 
38 PARK ROW, NEW YORK. 


THE BACKUS MOTOR | 


Is the cheapest power known for driving all kinds of 
light machinery. Thousands in use the world over. 
Speak for themselves. Sold with or without a governor, 
It is noiseless, neat,compact, andruns without attention 


THE BACKUS EXHAUSTER 


A wonderful Air Mover. Invaluable for ventilating 
factories and public buildings. Will remove smoke, 
dust, steam, foul air, acids, and _ is used for drying, 
heating or cooling. (487 Send for Special Catalogue. 
BACKUS WATER MOTOR C oN. 


EXHAUSTER 


«» Newar 


ICE-HOUSE AND COLD ROOM.—BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 


GOING INTO THE POULTRY BUSI- 
ness.—A paper by P. H. Jacobs, reviewing the commer- 
cial aspects of poultry raising, and giving many useful 
hints upon the subject. Contained in SCIENTIFIO 
AMERICAN SUPPLEMENT, No. 596. Price 10 cents. To 
be had at this office and from all newsdealers. ~ 


Hyatt Pure Water Co. 
eH Cp mea 


Purifying 150,009,000 Gale 
Ions Dally. 
Adopted by TWENTY dif- 
ferent CITIES and Towns, and 
a THOUSAND or more MANU- 
¥ACTURERS, etc., in the Unit- 
ed, States, Cunuda, West In- 
dies and South America. 


HAs NEVER FAILED. 


Free from Legal Complica- ; 
tions. 
Recommended by Engineer 
Corps, U.S.War Department, 
and the Highest Authorities 
on Sanitation and Hydraulic 
7 Ungineering. 
Results Guaranteed. 
For Circulars and Estimates 
Address 


HYATT PURE WATER COMPANY, 
16, 18 & 20 Courtlandt Street, NEW YORK. 


THE HALL 


Short Line Telephone 


0: 


The Acme of Bficiency and Economy. 


No dangerous electricity. Especially applicable for 
Short Distance Lines between Offices and Factories, 
Warehouses, Stores, Mills, Hotels, etc., or wherever in- 
stant and reliable inter-communication between inter- 
mediate points is desired. 

Agents wanted in every city. 


THE HALL TELEPHONE CO. 


Broadway and Astor Place, “New York City. 


COMPLETE STEAM PUMP: 
ONLY SEVEN DOLLARS 


DEN ND TRI 


YOUR 


OF 


OR WRITE 

DEALER TOUS FOR PRICE 
Be an Dozens PATENT g 

VaNDUZEN & TIFT. 


ex SOLE MAF 
CINCINNATI, 


HOME-MADE INCUBATOR.—PRACTI- 


cal directions for the manufacture of an effective incu- 
bator that has been carefully tested and found to per- 
form all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained in ScI- 
ENTIFIC AMERICAN SUPPLEMENT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 


STrEebi: BALLS. 


For Anti-Friction Bearings of 
Best Cast Steel. ardened, 
\ Ground, and Burnished, 3-16 in. 
N\ to 8 in. diameter. 


In quality and density of Metal, 


° H/ curacy and nicety of finish warrant- 
For Recreation, for Business, for Fun— y ed unequaled. ” 
RIDE WHEELS! 
The best is the cheapest, and 


we are prepared to show you | Simond’s Rolling Machine Co., Fitchburg, Mass, 
a 


Pin un formity of temper, und in ac- 


2 Samples and prices on applica- 


We are prepared to furnish the finest quality, of 
THROUGH PUNCHES and DIES for METAL, 
WORK, for the manufacture of which we have un- 
gqualled tacilities. Henry Disston & Sons, Incorporated, 
JObbing Department, Front & Laurel Sts., Phila., Pa. 


MERY GRINDING 
POLISHING MACHINERY 
THIRD AND CUMBERLAND. PHILA. 


CHALL 


AND FINE GRAY {RON ALS 


171 FABLE © CASTINGS FROM SPES 
MALLE DEVLIN 560.8 FS saves 27a 


H LEHIGH AVE. & AMERICAN ST. PRHA.  t_.. 


BRASS WORK 


Small Brass Werk & Models 
AS: ecialty: 
Also Nickel Plating. 
T. L. McKEEN 
Easton, 


enn. 


SYMAGUSE WALLEABLE TRUM WOKS 


BURNS PROP? 


Wanted 50,000 Suwyers and 


a] 
s AWS Lumbermen to send us their S AW s 


full address for a copy of Emerson’s (#7 Book 
of SAWS. Weare first to introduce NATUR- 
AL Gas for heating and tempering Saws 
Ww ee wonderful effect upon improving their 
quality and toughness, enabling us to reduce 
prices. Address : 
Ss EMERSON, SMITH & CO. (Ltd.), Ss 
Beaver Falls, Pa- 


THEFLORIDA 


STEAM HEATER. 
Will Never Rust Out or Explode. 


Sectional. Portable, Automatic. 
Magazine or Surface Feed. 16 sizes. 


» Send for Illus. Book and Estimates. 


Pieree, Butler. & Pierce Hfg. Co., 
Want Agent. SYRACUSE, N. Y. 


THE PHONOGRAPH.—A DETAILED 


THE VICTORS 


ARE THE BEST 
Bicycles, Tricycles, 


AND 


Safety Bicycles 


Illustrated catalogue free. 


nograph just brought out by Edison. With 8 engrayv- 


GAAS 
\ MENT, No. 632. Price 10 cents, 1'o be had at this 


office and from all newsdealers. 


Overman Wheel Co, 


Makers of Victor Cycles, 
BOSTON, MASS. 


'S THE BRIDGEPORT WOOD FINISHING CO <j 
G.M.BRE!NIG, ascent, Pains ai Der New MILFORD, Conn. Ba 


&. 
YORK Fic SNORE Atal 
DF WAR MANUFACTURERS OF 


~ WHEELERS PATENT Woop FILLER. 


BREINIGS LITHOGEN SILIGATE PAINT 
LITHOGEN PRIMER, WOOD STAINS 


SILEX FLINT 4° FELDSPAR. 
|” PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD WOOD FREE TO ANY ADDRESS. J 


GAS ENGINES. 


Best in principle, workmanship, an d materials. 

AnD unequaled small Motor adapted to all uses. 

When the motor is not at work, the expense of running it ceases. 

Simple, Safe, Economical, Durable. No extra insurance. 

Four sizes: 1 H. P., 3 H. P.. 1 man power, and Dental Kngine. 

These Engines are especially suited for Gasoline Gas for country use. 
"Send for Illustrated Catalogue. 


ECONOMIC GAS ENGINE COMPANY, 


Office and Salesrooms. 384 DEY ST, wW.Y, 


TaD AMERICAN DELL TELEPHONE Gl. 


95 MILK ST. BOSTON MASS. 


IRE ROPE 


Address JOHN A. ROEBLING’S SONS, Manufactur- 
era, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


I 


st 
RAN 


240 PEARL 


USE 2 As, 


of 
a 


SO OFFICE & H 


%th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


87 MAIDEN LANE, 
WEw YORK, 
CARAGC, PHLADELMGA,: LENE, 


Steam! Steam! 


We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market, 
A Large Lot of 2, 3 and 4-H. Engines 
With or without boilers, low for cash, 


B. W. PAYNE & SONS, 


Box 15, Elmira, W.-Y. 


SRLET BRASS BRASSWIRE. 
Mention this paper. 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 


In this line of business they have had forty-one years’ 
€, und now have un facilities for the 
preparation of Patent Drawings, Specifications, and the 
rosecution of Applications tor Patents in the United 
Fiates, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. ‘Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphiet sent free of cnarge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 


We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
ctfic Building, near 7th Street, Washington, D. C. 


Patent Riveled Monarch Robber Belting, 


BEST In THE WoRLtD. 
Specially adapted for PAPER MILLS, SAW MILLS, and wherever a 
BELT of UNUSUAL STRENGTH is required, 


THE GUTTA PERCHA AND RUBBER MFG. CO. 


New York, Chicago, San Francisco. 


The Original Unvoleanized Packing. 
CALLED THE STANDARD” Assuistmeracking by wien 


stamped with our “ Trade Mark.” 
71 John Street, N. 


JENKINS BROS. (ies he, 
ICE & REFRIGERATIN 
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Machines. 
tent. YORK MFG, 
Cco., York, Pa. 


description of the new and improved form of. the pho- 
ings. Contained in SCIENTIFIC AMERICAN SUPPLE- 


Masters.  Wejte tar pe 


THe 


Scientific American 


ESTABLISHED 1846. 
The Most Popuiar Scientific Paper in the World, 


Only $3.00 a Yenr, includin 
52 Numbers a 


This widely circulnted and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and alarge number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.60; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 


Postage. Weekly. 
ear. 


ou aes 

way to remit ta by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 


Accept no packing as JENKINS PACKING unless 


York Pa- 


seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MUNIN && CO., 
361 Broadway, New York. 


THEE 
Scientific American Supplement. 


This is a separate and distinct publication from 
Tr SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archzology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical] Engi- 
neering, Steam and Railway ngineering, Mining, 
Ship Building, Marine Engineering, Photogruphy, 
‘sechnology, Manufacturing Industries, Sar.itary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Mavufacturesat home and abrosd are illustrated 
and described in the SUPPLEMENT. 

Pricefor the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Yo 
Publishers SCIENTIFIC AMERIGAN. 


Builders Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 


; Single copies, 25 cents. Forty large quarto pages, equal 


to about two hundred ordinary book pages; forming a 
largeand splendid Magazine ot Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of moderh Architectural Construction .and 
allied subjects. 

A special feature is the presentation in, each number 
ofa variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as wellas the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, ete. 

The elegance and ¢heapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50ayear. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS. 


HE ‘‘Scientific American” is printed with CHAS 
ENEU JOHNSON & CO.’S . Tenth and Lom- 
bard Sts., Phila., and 47 Rose St., opp, Duane St., N. Y,. 


